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ABSTRACT

Primary pericardial mesothelioma is a rare malignant tumor derived from the pericardial mesothelial cell layers. 65-year-old man was admitted to 
hospital with dyspnea and chest pain. Pericardial effusion and pericardial tamponade were observed with transthoracic echocardiography. Contrast-
enhanced computed tomography (CECT) demostrated pericardial effusion, diffuse pericardial thickening and pleural effusion in both hemithorax. The 
final diagnosis was proven as primary malignant pericardial mesothelioma with histopathological evaluation. Subsequently, F-18 FDG PET-CT scan 
demonstrated high FDG uptake in pericardial thickening areas. Additionally, increased FDG uptake was also seen in the hypodense lesions in the both 
adrenal gland lesions and in liver.
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INTRODUCTION

Malignant mesothelioma (MPM) is a rare, aggressive malignant 
tumor derived from the mesothelial cells of serosal membranes. 
Malignant mesothelioma may occur most frequently from the pleura 
(90%), less frequently from the peritoneum (6–10%) and from the 
pericardium, and very rarely from the tunica vaginalis in the testis 
[1]. Primary pericardial mesotheliomas (PPM) very rare malignancy 
(incidence 0,0022 %). It represents 6% of all mesothelioma cases 
[2]. It usually provides nonspecific findings such as dyspnea, fever, 
cough and chest pain. It is more common in men. The mean age was 
46 (19–76) years [3]. Mesotheliomas particularly metastasize to the 
intratorasic lymph nodes or lung, distant extrathorasic metastasis is 
very rarely observed [4]. Various imaging methods can be used for 
the diagnosis such as echocardiography (ECO), chest X-ray, chest 
CT, magnetic resonance imaging (MRI) and positron emission 
tomography-computed tomography (PET-CT) [5]. PET-CT imaging 
have an important role in staging, treatment response, recurrence 
detection and prognosis in pleural mesothelioma [6]. In contrast to 
pleural mesothelioma, a few case reports with PPM is described by 
FDG PET-CT [7].

CASE

A 65-year-old male was admitted to the cardiology clinic with 
complaints of dyspnea and chest pain. He had no prior history of 
exposure to asbestos. Echocardiography showed pericardial effusion 
and tamponade findings. Diagnostic and therapeutic pericardiocentesis 
with pericardial drain was performed, all laboratory analyses showed 

normal results, cultivations and polymerasechain reaction (PCR) for 
tuberculosis were negative. Contrast-enhanced computed tomography 
(CECT) showed pericardial effusion, diffuse pericardial thickening 
and pleural effusion in both hemithorax (Figure 1-F).

F-18 FDG PET-CT scan demostrated intense uptake in diffuse 
pericardial thickening areas, with a maximum standardized uptake 
value (SUVmax) of 6.2 (Figure 1-A). Fused PET-CT images indicated 
the thickened pericardium with high FDG uptake (Figure 1-B,C). 
Furthermore, fused PET-CT images showed increased FDG uptake 
both in adrenal gland lesions (SUVmax: 3.1–5.8) (Figure 1-D) and 
in the hypodense lesion with a diameter of 1 cm in in liver segment 
4A (SUVmax: 4.0) (Figure 1-E). Cytologic evaluation of pericardial 
effusion demonstrated with malignant pericardial mesothelioma. 
However, immunohistochemistry evaluation was not able to be 
performed. The case was evaluated as the PPM with liver and bilateral 
surrenal gland metastases. While the chemotherapy was planning, the 
patient had multiorgan insufficiency and emergency dialysis. Cardiac 
arrest developed two times during the dialysis and resulted in death. 

DISCUSSION

PPM is a very rare malignant tumor of 6% of all mesotheliomas 
[8]. It can be seen in the form of mass formation or disseminated 
pericardial thickening. The effect of asbestos exposure is not as clear 
as pleural and peritoneal mesothelioma. The symptoms are usually 
nonspecific (fatigue, shortness of breath, chest pain, cough, etc.). It 
may indicate pericardial effusion, constrictive pericarditis, cardiac 
tamponade, and congestive heart failure in the clinic [9]. Imaging 
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methods such as chest radiography, transthoracic echocardiography, 
CECT, MRI are used in the diagnosis. 

Figure 1. A-MIP imaging of PET. B.C.D.E- Axial fusion imaging. B.C-Diffuse FDG 
uptake in pericardial thickining (SUVmax: 6,2). D- Focal FDG uptake in both adrenal 
glands (SUVinax: 3,l and 5,8). E-Focal FDG uptake in liver (SUVmax: 4,0). F-Axial 
CECT show diffuse pericardial thickining and effusion. G-liistopathological evaluation 
of malignant pericardial mesotheliomas (H&E).

In ECO and chest X-ray radiography, an enlarged heart silhouette 
and pericardial effusion are described, whereas the pericardial mass 
cannot be differentiated. In a review of 28 pericardial mesothelioma 
cases, mediastinel mass could be differentiated in only one of 24 cases 
with X-ray graph [3]. Although CECT is an effective examination to 
demonstrate tumor invasion and pericardial thickening, sometimes 
large pericardial effusion complicate the evaluation of the mass 
[10]. ECO and CECT have a low sensitivity (12–44%) in detecting 
pericardial mass (3). The use of MRI is limited, high signal intensity in 
T2-weighted image has been demonstrated in one patient [11].

FDG is a glucose analogue and offers metabolic information on 
the basis of increased glucose uptake due to the increased glucose 
requirement in cancer cells. PET-CT is frequently used in the diagnosis, 
staging and treatment response of many different cancers. Since the 
use of PET-CT in pleural mesothelioma has been well known [6], the 
knowledge in PPM is limited. There was no information about FDG 
PET-CT in the review of Thomson et al. with 27 PPM cases between 
1972–1992 [3] and in the review of Nilsson et al. with 29 PPM cases 
between 1994–2008 [12]. After 2008, 5 PPM cases confirmed with 
PET-CT were found [13–17] . 3 of 5 cases were female and 2 of them 
were male. The average age is 52 (19–72). The characteristics of 5 cases 
are summarized in Table 1. In 3 of the patients, PET-CT showed no 
regional lymph nodes and distant metastases, while the other 2 cases 
had mediastinel lymph node metastasis [15,17]. In our case, liver and 
bilateral surrenal gland metastasis were detected. Thus, our case was 
the first case with liver and adrenal metastasis detected by PET-CT. 
Metastasis is seen in 25–45% of PPM cases. Generally, regional lymph 
nodes, lung and kidney metastases were detected [18]. Nilsson et al. 
study, metastasis was defined in 16 (55%) of 29 PPM cases (lymph 

Table 1. Cases of pericardial mesothelioma with F-18 FDG PET/CT published in the literature

Case Age Sex Symptom Asbestos 
exposure

Radiological imaging PET-CT Pathology

Our 
case

65 M Dyspnea, chest 
pain

none USG: pericardial effusion 

CT: pericardial effusion, 
pericardial thickining

PPM (SUVmax:6.2), liver 
(SUVmax:4.0) and bilateral adrenal 
(SUVmax:3.1-5.8) met

pericardiosentesis

3 72 F unspecified none CT: pericardial thickining PPM (SUVmax not specified) pericardial biopsy

4 58 F Fewer, fatigue unspecified X-ray: enlarged cardiac silhouette

USG: pericardial effusion without 
ventricul dilatation

CT: pericardial mass

PPM (SUVmax:12.9) and dissemine 
pericardial spread

Subtotal pericardiectomy

5 19 F Dyspnea, chest 
pain, low exercise 
capacity

unspecified X-ray: enlarged cardiac silhouette

USG: pericardial effusion without 
ventricul dilatation

CT: pericardial thickining/effusion

MR: pericardial mass

PPM (SUVmax:5.22) and mediastinel 
lymph node metastasis (SUVmax:1.6)

Partial pericardiectomy

7 54 M Dyspnea none USG: pericardial effusion without 
ventricul dilatation

CT: pericardial thickining/effusion

PPM (SUVmax:7.5) pericardiectomy

8 57 M Dyspnea, ankle 
edema

unspecified USG: constrictive pericarditis PPM (SUVmax:19.5) and mediastinel 
lymph node metastasis

pericardiectomy

M: male, F:female, USG: transthoracic echocardiography, CT: Computed tomography, MR: Magnetic resonance imaging, PET-CT: positron emission tomography- computed tomography, 
PPM: primary pericardial mesothelioma
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nodes, liver and lung metastasis) [12]. Cytological examination 
of pericardial fluid in PPM does not always distinguish between 
reactive / malignant cells. Pericardial biopsy may be required for 
the final diagnosis [19]. Although the diagnosis was made after 
pericardiectomy in 5 cases in literature, our patient was diagnosed 
with pericardiocentesis (Table 1). 

Treatment is often palliative, curative treatment is not possible 
in PPM. Surgical resection, chemotherapy and radiotherapy are the 
treatment options. Average survival was reported as 10 months in one 
study [19]. Our patient was died 16 day after the diagnosis.

Consequently, PET-CT can change the management of patients 
with PPM by showing the distant metastasis. However, the shortness 
of survival and the palliative treatment are the factors that limit the 
effect of PET-CT on the treatment plan. Our case is differentiated 
due to liver and bilateral surrenal metastasis from PPM confirmed by 
PET-CT in the literature. In the future, it can be predicted that PET-
CT have an important role for PPM like pleural mesothelioma.
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