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Introduction
Mesothelioma is a rare malignant neoplasm of mesothelial cells that 

may arise in the pleura, peritoneum, pericardium or tunica vaginalis. 
Pleural mesothelioma usually presents with chest pain and/or dyspnea, 
however it rarely presents with cardiac tamponade. Lymphadenopathy 
at the time of mesothelioma diagnosis is also rare. 

Cardiac or pericardial involvement in pleural mesothelioma is 
usually due to direct invasion by the tumor. We here present a case of 
pleural mesothelioma located in the left upper lung that presented with 
cardiac tamponade. Associated mediastinal lymphadenopathy was 
noted in computed tomography. 

Pericardial lymphatic drain pericardial fluid to mediastinal lymph 
nodes. Mediastinal lymphadenopathy likely from pleural mesothelioma 
metastasis disrupted the pericardial fluid drainage, thus resulting in 
pericardial fluid accumulation and cardiac tamponade. 

Case Presentation
A 71 year-old-male with past medical history of hypertension, 

hyperlipidemia, diabetes, chronic obstructive pulmonary disease and 
marijuana abuse presented with intermittent retrosternal pleuritic chest 
pain for two weeks, sharp in nature, 7/10 in intensity, non-radiating, 
and aggravated by sitting up from a lying position, deep breathing, 
and exertion. The patient reported intermittent nonproductive cough, 
fatigue, decreased appetite and a 10-pound weight loss in the past 
eight months. Chest radiography and physical exam findings were all 
noted as normal one year prior to presentation. He had a 40 pack year’s 
history of smoking; he quit 25 years ago. 
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On examination, he was afebrile, pulse rate 88 beats per minute, 
blood pressure of 133/70 mmHg, with an oxygen saturation of 98% 
on room air. An electrocardiogram revealed diffuse ST-segment 
elevation. A chest radiograph revealed cardiomegaly, congestion, 
and a pleural-based opacity in the left upper lung field. Transthoracic 
echocardiography showed a left ventricular ejection fraction of 
30%, grade 1 diastolic dysfunction, inferior vena cava dilation with 
blunting of respirophasic changes (less than 50% variation), and a 
large circumferential pericardial effusion with "swinging" of the heart, 
suggestive of cardiac tamponade physiology. Laboratory investigations 
revealed a hemoglobin of 9.3 g/dL, glycosylated hemoglobin at 9.4 g%, 
troponin I obtained 8 hours apart were in normal range (0.014 ng/mL 
and 0.024 ng/mL). Computed tomography of the chest with contrast 
revealed a 4.5 cm left upper lobe mass, left hilar and mediastinal 
lymphadenopathy, and a large pericardial effusion. A pericardial 
window was placed and 750 ml of serosanguinous pericardial fluid 
was drained. Pericardial fluid cytology was negative for malignant 
cells and bacteria. Elevated lactate dehydrogenase (7157 units per liter) 
and glucose level (266 milligrams per deciliter), reactive mesothelial 
cells and numerous white blood cells were noted. A computed 
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Figure 1. Radiography of the patient revealing pleural-based opacity left upper lung field. 
Also cardiomegaly and mild pulmonary congestion may be noted.

tomography-guided biopsy of the left lung mass was performed; 
hematoxylin and eosin stains showed poorly differentiated malignant 
neoplasm. Immunohistochemical analysis revealed malignant pleural 
mesothelioma. The pericardial biopsy did not show any mesothelioma 
cells or fibrous plaques. The patient has been lost to follow-up since the 
diagnosis. 

Discussion
Malignant mesothelioma is a rare malignancy that arises from 

the mesothelial lining of pleura, peritoneum and less commonly 
pericardium and tunica vaginalis [1]. In 1960, Wangner et al. 
established the association between asbestos exposure and malignant 
pleural mesothelioma [2]. Though the use of asbestos has been widely 
abandoned since 1980’s, the mortality rate of mesothelioma is still on 
rising due to the long latency (14- 72 years) between exposure and 
development of mesothelioma [3]. Mesothelioma is usually diagnosed 
in the fifth decade of life; the disease has a strong male predominance 
when asbestos exposure is involved. 

Approximately 2,500 cases of mesothelioma are diagnosed 
annually in the United States, of which 2000 cases are in men and 
500 are in women. Since 1983, the incidence of the disease has been 
stable in women and men <75 years of age. However, the incidence 
is rising in men >75 years of age; the maximum at risk are the birth 
cohort of men born between 1925 to 1929 [4]. 80% of patients with 
malignant pleural mesothelioma have asbestos exposure; only 10% of 
those exposed to asbestos developed malignant pleural mesothelioma 
[5,6]. Another suggested association with malignant mesothelioma is 
simian virus 40 (SV-40) [7]; however recent studies have questioned 
this association [8-10]. Idiopathic or spontaneous mesothelioma has 
also been described [11]. Chromosomal abnormalities commonly 
associated with mesothelioma are the deletion of chromosomal regions 
1p, 3p, 9p, 6q and deletion of chromosome 22 [12]. 

Malignant pleural mesothelioma often presents with chest pain, 
dyspnea or both [13,14]. Chest pain is characteristically dull or boring. 
Pleuritic chest pain and dyspnea, the common initial symptoms can 
become progressively worse with the progression of the disease and 
patients may subsequently develop weight loss, anorexia and night 
sweats. Local invasion of the mediastinum may lead to diaphragmatic 
paralysis, Horner’s syndrome, superior vena cava syndrome, and vocal 
cord paralysis. Malignant pleural mesothelioma can be asymptomatic 
and diagnosed as an incidental mass on radiography [15]. Regional 
lymphadenopathy and metastases are rarely present at diagnosis 
[16]. Pericardial involvement is also rare, however cases of pleural 
mesothelioma presenting with cardiac tamponade and benign effusive-
constrictive pericarditis have been reported [17]. Concomitant benign 
effusive-constrictive pericarditis in patients with pleural mesothelioma 
has been previously reported [18,19]. Table 1 summarizes pericardial 
involvement in various case series of pleural mesothelioma.

The case we present here is that of a malignant pleural 
mesothelioma that presented with cardiac tamponade. In our patient, 
malignant pleural mesothelioma was noted in left upper lobe with no 
direct pericardial involvement as evidenced by imaging or pericardial 
biopsy. However, the patient had mediastinal lymphadenopathy which 
possibly led to the development of cardiac tamponade. Boulanger et 
al. clearly established the vital role of pericardial lymphatics in the 
drainage of pericardial fluid [25]. Pericardial lymphatic drainage can 
increase up to four times with an increase in pericardial fluid volume 
or pressure. Hence, any obstruction to pericardial lymphatic drainage 
can result in pericardial effusion or cardiac tamponade [26]. Pericardial 
lymphatics from the ventral surface of the heart accompany phrenic 
nerves cranially and terminate in anterior right, left, and transverse 
mediastinal lymph nodes; they caudally drain into diaphragmatic or 
pre-pericardial lymph nodes. Lymphatics from the lateral pericardium 
drain into anterior mediastinal, tracheobronchial, lateropericardial, 
prepericardial and posterior mediastinal (juxtaesophageal) lymph 
nodes [27]. Hence, in the above-presented case, it can be expected that 
mediastinal lymphadenopathy disrupted the pericardial fluid drainage 
via pericardial lymphatics progressively leading to the development of 
a pericardial effusion and subsequently cardiac tamponade (Figures 1-6).

Conclusion
Pleural mesothelioma is a rare malignant neoplasm that usually 

presents in men exposed to asbestos. Pericardial effusion or cardiac 

Case series by Number of cases reviewed in the 
case series

% of cases with cardiac/pericardial 
involvement Observation

Roberts et al. [20] 32 19% Pericardial and epicardial involvement of tumor without benign fibrosis

Chahinian et al. [21] 69 16% 12% had pericardium replaced by mesothelioma
4% had myocardial invasion

Ruffie et al. [22] 332 49% 49% had pericardial involvement
5% died of pericardial constriction or tamponade

Law et al. [23] 140 0% -
Antman et al. [24] 180 0% -

Table 1. Summary of pericardial involvement in various case series of pleural mesothelioma.
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Figure 2. Computed tomography (axial view) of the patient showing pleural based mass 
(indicated by brown arrow) later found to be pleural mesothelioma on immuno-histological 
examination of the biopsy.

Figure 5. Hematoxylin and eosin staining of epithelioid mesothelioma. Plasmacytoid 
appearance with abundant cytoplasm and nuclear atypia may be noted.

Figure 3. Computed tomography (coronal view) of the patient showing pleural based mass 
(indicated by brown arrow) later found to be pleural mesothelioma on immuno-histological 
examination of the biopsy. Mediastinal lymphadenopathy is also noted (indicated by yellow 
arrow), also huge pericardial effusion may be noted. 

Figure 6. Diffuse ST-segment elevation, consistent with acute pericarditis. 

Figure 4. Hematoxylin and eosin staining of the pleural based mass revealing epithelioid 
mesothelioma (glandulo-tubular pattern). 

tamponade in pleural mesothelioma often happens as a result of 
pericardial lymphatic obstruction. Disruption of the pericardial 
lymphatic flow from mediastinal lymphadenopathy led to the 
development of cardiac tamponade. To the best of our knowledge, 
this is the second ever reported case of pleural mesothelioma without 
a direct pericardial invasion that presented with cardiac tamponade. 
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