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Diagnosis and treatment of pericardial mesothelioma by
mediastinal mass resection: a case report
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Background: Pericardial mesothelioma (PeM) is a rare disease with non-specific symptoms at the onset,
because of its rarity, the relevant literature is limited to case reports and small case series, with no cases
exceeding 100 in more than 20 years. As the most common initial symptoms are chest tightness and shortness
of breath, early diagnosis is difficult, and the beginning of treatment is easily delayed. We present a rare case
of difficult-to-diagnose PeM in which the diagnosis was clarified by surgery and the patient achieved a long
survival, providing clinicians with our experience in treating this disease at an early stage of diagnosis and
early treatment.

Case Description: A 65-year-old female patient attended Affiliated Hospital of Zunyi Medical University,
complaining about chest tightness and shortness of breath after activity for the last 2 months, accompanied
by edema of the lower limbs in last month. A well circumscribed anterior-mediastinal, partially cystic mass
was observed on the chest computed tomography. The patient’s heart was compressed by the mass, and the
patient had cardiac tamponade symptoms. Cardiac ultrasound showed the enlargement of the right heart,
a widened pulmonary artery, pulmonary hypertension, and severe tricuspid regurgitation. The nature of
the mass could not be determined prior to the surgery. Anterior superior mediastinal tumour resection
and partial pericardial resection and closed thoracic drainage in a median open chest were performed, and
pathohistological analysis revealed localized pericardial, epithelioid mesothelioma. In a follow-up after
19 months patient was generally well and without specific discomfort.

Conclusions: Differential diagnosis of the anterior mediastinal mass is broad. In patients with a
mediastinal tumour who have significant symptoms, are difficult to diagnose and can tolerate surgery, the
thoracic surgeon can use surgery as early as possible to make a definitive diagnosis, save the patient’s life, and/

or improve the patient’s quality of life, experienced pathologist is essential to make fast and correct diagnosis.
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Introduction

Mesothelioma is an aggressive tumor characterized by
local invasion and a poor prognosis (1). Most patients
with mesothelioma have a history of exposure to asbestos,
and there has been an upward trend in the incidence of
mesothelioma in recent years in some areas (2). Statistically,
about 60% of cases occur in the pleura, and about 35% in
the peritoneum (3,4); however, Pericardial mesothelioma
(PeM) is very rare, according to the latest epidemiological
data, the incidence of PeM is 0.049/million/year in men
and 0.023/million/year in women, and there is insufficient
statistical data available on this disease (5). PeM is believed
to originate mainly from pericardial mesenchymal cells (6).
As chest tightness, shortness of breath, cough, and
chest pain are the initial symptoms of PeM, and the clinical
presentation is usually non-specific, early diagnosis is
difficult. Chest X-ray, chest computed tomography (CT),
positron emission tomography-CT, pleural effusion,
histopathologic analysis with immunohistochemistry
must be applied in the diagnosis of this disease. Currently,
surgery, chemotherapy, and combination therapy are the
main treatments for this disease (7). However, there is
no standard treatment for PeM, because of difficulties in
diagnosis and delays in treatment, patients have a poor
prognosis, with a median survival time from diagnosis
to death of 4-6 months, the time duration that has not
changed in over 20 years (8). We present a case of PeM with
pre-surgical diagnostic difficulties, which was helped by
surgery for clinical diagnosis and treatment, and the patient
achieved a longer survival, improve the patient’s quality of
life, providing clinicians with our experience in treating
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PeM at an early stage of diagnosis and early treatment. We
present the following article in accordance with the CARE
reporting checklist (available at https://atm.amegroups.
com/article/view/10.21037/atm-22-4719/rc).

Case presentation

A 65-year-old female patient attended Affiliated Hospital of
Zunyi Medical University in May 2021, complaining about
chest tightness and shortness of breath for the last 2 months,
usually after activity, In the last month it was accompanied
by edema of the lower limbs. The patient did not have other
symptoms, such as cough and expectoration. The patient
had not been medically evaluated or treated before entering
Affiliated Hospital of Zunyi Medical University.

A physical examination revealed mild edema of both
lower limbs. The patient reported that she has been
operated on several times for kidney stones. A chest CT-
scan after admission revealed partly cystic, partly solid
mass in the anterior mediastinum, measuring 13x12x7 cm.
The radiologic and clinical differential diagnoses were
primarily germ cell tumor and thymoma (Figure 1A4,1B).
The routine blood and blood biochemical examinations
results revealed no abnormalities. Cardiac ultrasound
showed the enlargement of the right heart, a widened
pulmonary artery, pulmonary hypertension, and severe
tricuspid regurgitation. The patient’s heart was severely
compressed by a large anterior mediastinal tumor, resulting
in cardiac insufficiency.

Surgery was indicated. After discussions with the patient
and her family, a midline thoracotomy was performed
for mediastinal tumor resection. During the operation,
the tumor was found to be infiltrating and growing from
pericardium towards the myocardium. Carefully free the
myocardium from the tumor, ligate the blood supply vessel
of the tumor below the innominate artery, investigate the
left pulmonary artery trunk where the tumor is ill-defined,
remove the tumor after blocking the left pulmonary artery
trunk, repair the left pulmonary artery trunk, send the
specimen for pathological histological examination, bleed
about 800 mL during the operation, give 2 U of red blood
cells and 200 mL of plasma intravenously.

The intraoperative frozen section on pathology
(Figure 24-2C) indicated a malignant tumor, favoring an
adenocarcinoma. Histology was suggestive of a malignant
germ cell tumor of the mediastinum, in the first line a
yolk sac tumor. Immunohistochemical analysis revealed
positive reactions with keratin (+), calretinin (+++),
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Figure 1 Padent’s preoperative chest CT imaging. (A,B) A sharply demarcated, mostly solid mass in the anterior mediastinum on chest CT

before surgical resection. The solid part showed significant inhomogeneous enhancement on the enhanced scan and was pressing the right

ventricle and right atrium. CT, computed tomography.

Figure 2 Postoperative pathological examination. (A,B): microscope magnification 100x, HE staining; (C): microscope magnification 40x,

HE staining. HE, hematoxylin and eosin.

cytokeratin 5/6 (+++), WT-1 (+++), D2-40 (++), and P53
(+). Proliferation index with Ki-67 was rather low (10%).
Reactions with following antibodies were negative: EMA,
desmin, AFP, CD117, CD30, Glypican-3, Napsin-A,
Oct3/4, PLAP, SALL4, TTF1. Based on morphology and
immunohistochemistry results, this tumor was diagnosed as
pericardial epithelioid mesothelioma.

After careful postoperative treatment and care, the
patient was able to get out of bed on the 1st day, and the
chest drain was successfully removed 3 days later. The
patient was discharged on the 19th postoperative day. At the
follow-up visit in the 4th (Figure 34,3B) and 19th month
after discharge (Figure 3C,3D), no significant abnormality
was found on CT-scan. The patient is currently in a
good condition and has not complained of any specific
discomfort. The follow-up is ongoing. The patient is very
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grateful for the medical services provided by our hospital
and the great efforts we put into curing her disease. A
timeline shows the historical and current information of the
case (Figure 4).

All procedures performed in this study were in
accordance with the ethical standards of the institutional
and/or national research committee(s) and with the
Declaration of Helsinki (as revised in 2013). Written
informed consent was obtained from the patient for
publication of this case report and accompanying images.
A copy of the written consent is available for review by the
editorial office of this journal.

Discussion

PeM is a highly malignant and extremely rare disease, and
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Figure 3 Patient’s postoperative chest CT imaging. (A,B) Postoperative tumor recurrence was not observed in the patient; (C,D)

postoperative imaging demonstrating the absence of abnormal soft tissue-density masses in the anterior mediastinum and enlarged lymph

nodes. CT, computed tomography.
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Figure 4 A timeline showing the historical and current information of the case.

its incidence continues to increase in some areas (9). The
pathogenesis of PeM remains unclear (5). The first symptoms
of PeM are chest pain, dyspnea, and cough (3). Its diagnosis
is difficult because of the non-specific clinical manifestations.
A preoperative puncture biopsy of pleural effusion and
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pericardial effusion can be helpful for diagnosis (10);
however, the cytopathological sensitivity of MMS has been
reported to range from 30% to 75% (11).

In the present case, the intraoperative exploration
revealed a tumor growing from the the pericardium, with
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no obvious boundary between the tumor and the left atrium
and left ventricle. Previously, PeM was reported to be
associated with a large amount of pericardial fluid (12). The
small volume of pericardial fluid and the patient’s inability
to lie flat prevented obtaining a biopsy, which made the
preoperative diagnosis impossible.

Currently, the clinical treatment plan for mesothelioma,
approved in the United States and Europe (13), includes
surgical treatment combined with pemetrexed and cisplatin.
Treatment plan for PeM are mostly based on pleural
mesothelioma, but the prognosis for patients is poor (14).
The median survival time of patients has been reported
to be about 3.5-9 months, without therapy (8,14). In the
recent study by Offin ez a/., the overall median overall
survival (OS) was 25.9 months, and the three patients who
received triple therapy (e.g., surgery, adjuvant cisplatin
plus pemetrexed and adjuvant radiotherapy with different
radiotherapy strategies) had a much longer median survival
than those who received systemic therapy only or were lost
to follow-up (70.3 vs. 8.2 months, hazard ratio =0.19) (14).
In the study by McGehee et al. based on a published
review of 103 cases, 88 cases were definitively included in
the radiotherapy study, 8 patients received radiotherapy
with no significant improvement in survival; 80 patients
were included in the chemotherapy study, 44% of whom
received chemotherapy, with improved median survival in
patients who received chemotherapy (13 vs. 0.5 months,
HR 0.31; 95% CI, 0.17-0.57; P=0.001); median survival was
27 months for patients who received surgery compared with
those who did not (HR 0.40; 95% CI, 0.17-0.96; P=0.03);
median survival was 16 months for patients who received
two or three treatments compared with 4.5 months for
patients who received a single treatment (HR 0.45; 95% CI,
0.23-0.90; P=0.015) (8).

In the present case, because of the huge tumor mass,
compressing heart and causing clinical symptoms in our
patient we have chosen surgical treatment as therapeutic
and diagnostic option. Our patient was diagnosed as an
epithelioid PeM. It is known that the epithelioid histology
is associated with better prognosis (reference). After
discharge from the hospital, we recommended that the
patient continue with chemotherapy. However, the patient
refused further treatment for financial reasons. The patient’s
post-operative prognosis was good and her survival thus far
exceeds previous reports.

According to the latest World Health Organization
classification, there are 3 major histopathologic subtypes
of mediastinal MM that is, epithelioid, sarcomatoid, and
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mixed mediastinal MMS. Our diagnosis of epithelioid
mesothelioma was confirmed for the following reasons: (I)
no spindle-shaped cells were observed in the pathological
images, and the pathological images were consistent with
the histological features of epithelial mesothelioma; (II) the
most important characteristic of the immunohistochemical
differentiation of epithelioid mesothelioma is positive CK.
The patient’s immunohistochemical results for CK, WT-I,
and CKS5/6 were positive, and those for desmin and AFP
were negative, which provided further evidence that the
tumor was epithelioid mesothelioma, and the scattered
P53 (+) and KI-67 (10%) indicated that the tumor was
malignant. Thus, the differentiation of mesothelioma was
the final test of the pathologist’s inspection level.

Conclusions

To our knowledge, case reports of this type of mass in the
literature are extremely rare. Most cases are diagnosed at
autopsy (14). PeM is extremely malignant, and the prognosis
of patients is poor even after comprehensive treatment.
In addition, it is difficult to make a correct diagnosis in
the early stages because of the non-specific nature of the
symptoms. Research on the diagnosis and treatment of this
disease is currently progressing slowly. Hence, if there is
any clinical suspicion of PeM, pathological analysis, with
obligatory inclusion of immunohistochemistry is required
to confirm the diagnosis of the disease.

Several issues arise in relation to the diagnosis
and treatment of this patient that require further
discussion

Question 1: What types of patients commonly present with
giant mediastinal tumors?

Luka Brcic: The term giant mediastinal tumor is actually
nowhere strictly defined. We can say that all tumors
occurring in mediastinum and bigger than 10 cm are giant
mediastinal tumors. They occur in young and old, male and
female patients.

Joel W. Neal: Since “giant mediastinal tumors” include a
variety of pathologic diagnoses, I will include a blurb below
but questions 2 and 3 depend on the path.

Question 2: What are the treatment options for giant
mediastinal tumors?

Luka Brcic: Surgery is always the best option for all
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tumors, if possible. Histologic diagnosis is needed to
decide about the most appropriate treatment. In other
words, if curative surgery is not possible, than at least
biopsy should be obtained to provide material for
histologic diagnosis.

Joel W. Neal: Tumors of the anterior mediastinum
often are found incidentally on imaging but sometimes
as a result of direct mass effect on the heart or chest wall.
Classically the differential diagnosis includes the “four
T’s”—Thymic epithelial tumors, Thyroid cancer, Teratoma
(germ cell tumor), and “Terrible lymphoma”. However,
the anterior pericardium may rarely become a nidus for
malignant PeM, which is biologically similar to malignant
pleural mesothelioma except for the location involved. The
posterior mediastinum can also be a primary location of
cancers, such as proximal non-small cell lung cancer with
lymph node involvement.

Question 3: What is the standard procedure for the
treatment of mediastinal tumors of rare pathological types?

Luka Brcic: Like previously said, if possible, surgery is
always the best option if possible. Histologic diagnosis is
needed for decision about treatment. For mesothelioma
there is usually a combination therapy to be planned
[chemotherapy (I07?), surgical and radiotherapy].

Joel W. Neal: Treatment depends on the pathologic
diagnosis and may include surgical resection, radiotherapy,
and systemic therapy.
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