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Primary cardiac malignant tumors are extremely rare, making up about 10% of all primary cardiac tumors. Most of these tumors are primary sarcomas, with primary mesothelioma being even less common. This report details a 53-year-old male patient diagnosed with primary cardiac malignant mesothelioma. The patient had symptoms of chest pain and difficulty breathing. A CT scan showed an enlarged heart, fluid around the heart, and irregular thickening of the pericardium. Diagnosis was confirmed through a surgical biopsy, which showed the presence of malignant mesothelioma. After the procedure, the patient received appropriate cardiac support. Although stable at discharge, the patient unfortunately died three months later due to severe wheezing. There may be a potential link between exposure to radioactive iodine treatment and this outcome. This case highlights the diagnostic and treatment challenges of primary cardiac malignant tumors and reminds physicians to consider this rare disease when evaluating patients with similar symptoms.
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1 Introduction

The incidence of primary cardiac tumors is extremely low, with most being benign and only 10% classified as malignant (1, 2). Among the malignant cases, angiosarcoma and poorly differentiated sarcomas are the most common types, making primary cardiac malignant mesothelioma even rarer. (3–5) (Table 1). The discovery of patients often occurs incidentally during imaging examinations conducted for unrelated reasons, resulting in a missed opportunity for timely treatment (10). We present a case report of a 53-year-old male patient diagnosed with primary cardiac malignant mesothelioma, whose symptoms were alleviated following surgical intervention. This report provides comprehensive insights into the diagnosis, treatment, and prognosis of this particular case, aiming to enhance understanding of the disease.


Table 1 | Four cases of cardiac mesothelioma were previously reported.






2 Case report

The patient, a 53-year-old man, presented with chest tightness and wheezing of unknown cause for one year, which had worsened over the past two days. Physical examination revealed weak breath sounds in the left lung and distant heart sounds. Chest CT showed an enlarged heart, irregular thickening of the pericardium with predominant dirty layer, pericardial effusion, bilateral pleural effusion, and enlarged lymph nodes around the great vessels of the upper mediastinum. Venipuncture examination for tumor markers was negative except for slightly elevated ferritin (403.10 ng/ml). The patient had a history of hyperthyroidism and hyperthyroid heart disease treated with methimazole, propranolol, and two courses of iodine-131 (I-131) radiotherapy. In 2021, he underwent pericardiocentesis twice at another medical facility due to worsening chest tightness and wheezing caused by significant pericardial effusion. Preoperative bedside echocardiography revealed reduced motion in the middle and lower segments of the ventricular septum, left ventricular lateral wall, left ventricular anterior wall, inferior apical segment of the left ventricular wall, and middle segment of the left ventricular posterior wall. However, the remaining segments exhibited acceptable levels of ventricular wall motion amplitude and systolic thickening rate. The ejection fraction was measured at 42%, with a ventricular septum thickness of 8 mm, a left ventricular end-diastolic diameter of 45 mm, and a left ventricular posterior wall thickness of 8 mm. Additionally, a fluid dark area was detected within the pericardial cavity. The end-diastolic width measurements were as follows: 27 mm posterior to the left ventricle, 35 mm lateral to the left ventricle, 14 mm anterior to the right ventricle, 16 mm lateral to the right atrium, and 39 mm for both the right atrium and inferior apex regions. Doppler ultrasound indicated mild regurgitation in both the aortic and bicuspid valves along with minimal tricuspid valve regurgitation.

After the patient’s thyroid function improved, he underwent surgical treatment at our hospital, specifically a thoracotomy and cardiac tumor biopsy procedure (Figure 1). The diagnosis was reconfirmed through a repeated preoperative transesophageal echocardiogram (TEE) (Figure 2). During the chest incision, increased tension was observed in the pericardial cavity. A pericardial window was created near the aortic root, revealing an overflow of pale-yellow liquid. We extracted samples of this pericardial effusion to relieve cardiac compression and closely monitored changes in heart rate and blood pressure. In total, approximately 1200 ml of pale-yellow pericardial effusion was aspirated. The pericardium showed thickening and signs of inflammation, with fibrin deposition and adhesion. Upon separation and exploration, it was discovered that the entire heart, as well as its inlet and outlet, were enveloped by a densely connected cardiac mass adhering to the epicardium. The mass exhibited significant rigidity, resulting in impaired cardiac function (Figure 3). After thorough analysis, surgical removal of the tumor was deemed unfeasible. Therefore, only a portion of the cardiac mass and pericardium were excised for pathological examination. To prevent recurrence of tamponade caused by massive pericardial effusion, partial resection of the left pericardium and mediastinal pleura was performed to establish communication between the pericardial sac and thoracic cavity. Hemostasis was strictly maintained during surgery, with the placement of one drainage tube each in the pericardial sac, mediastinum, and left thoracic cavity before layered closure of the chest wall incision. Intraoperative blood loss totaled 100 ml without necessitating transfusion. The patient’s blood pressure measured 117/73 mmHg, heart rate was 125 beats per minute, and SpO2 level was 98%.




Figure 1 | (A) The patient presented with a significant volume of pericardial effusion within the pericardial cavity. (B) Pathological results of pericardial effusion (C) Preoperative chest CT prompted a large number of pericardial effusion.






Figure 2 | Preoperative TEE examination results.






Figure 3 | (A) Photographs of the heart during surgery (B) The pericardium pathological results (C) Pathological results of cardiac mass.



Following the surgical procedure, the patient received a comprehensive treatment regimen that included cardiotonic agents, diuretics, vasodilators, heart rate modulation, and supplemental thyroxine. Three days post-operation, bedside echocardiography revealed bilateral chamber enlargement with normal chamber diameter. The interventricular septum and left ventricular free wall thickness were within normal limits, while ventricular wall motion amplitude and thickening of shrinkage rate were observed. The ejection fraction was measured at 56%. Additionally, the interventricular septum thickness was found to be 9 mm, the left ventricular end-diastolic diameter before and after the operation was 46 mm, and the left ventricular posterior wall thickness was 9 mm. Pericardial cavity and liquid dark space measurements showed a width of 9 mm for the left ventricle after diastole, 18 mm for the left ventricle side, 9 mm for the right side, 16 mm below the roof on the right side before diastole, and an apex measurement of 12 mm. Doppler ultrasound indicated mild aortic regurgitation, mild mitral regurgitation, and moderate tricuspid regurgitation. Furthermore, estimated pulmonary artery systolic pressure was recorded at 42 mmHg per month. Despite being eligible for both heart transplantation and tumor-related treatment, the patient preferred to be discharged to recuperate at home. Consequently, on the fifth day after surgery, the patient was discharged. The patient spent 46 hours in the intensive care unit and underwent mechanical ventilation for 43 hours. Their hospital stay lasted a total of 21 days. Upon discharge, the patient exhibited satisfactory recovery from the operation, with a well-healed chest incision showing no signs of redness, swelling, or exudation. The patient’s condition remained stable without fever, cough, or sputum, and they were able to engage in mild activities without discomfort. The physical examination at discharge revealed strong heart sounds and a consistent rhythm. The patient was instructed to take digoxin tablets, furosemide tablets, spironolactone tablets, sustained-release potassium chloride tablets, bisoprolol fumarate tablets, and levothyroxine sodium tablets upon discharge. During follow-up, the patient experienced persistent wheezing symptoms two weeks after being discharged but relied solely on oral medication and home rest without specialized intervention. Unfortunately, the patient succumbed to his condition three months post-discharge.

Analysis of tumor markers in the pericardial effusion revealed significant elevations in CA19–9 (49.85 U/ml), CA125 (75.28 U/ml), non-small cell carcinoma (451.30 ng/ml), squamous cell carcinoma-associated antigen (17.71 ng/ml), and carbohydrate antigen 50 (35.10 IU/ml). Additionally, there were notable increases in CA15–3 (75.28 U/ml) but no elevation in CA72–4 (0.88 U/ml), neuron-specific enolase (8.57 ng/ml), or CA-242 (1.08 IU/ml). The pathology of the pericardial effusion revealed the presence of tumor cells in both the smear and sediment. Pathological examination of the cardiac mass demonstrated diffuse proliferation of epithelioid cells, exhibiting non-specificity, nucleoli, mitotic figures, adenoid structure, and solid nest arrangement of cells. Immunohistochemical staining showed positive expression for CK+, CR+, Vimentin+, focal positivity for CK7+, MC+, and D2–40+; negative expression for CK20-, and weakly positive WT-1+. The Ki-67 proliferation index was approximately 20%, suggesting a tendency towards epithelioid malignant mesothelioma. Histopathological examination of the pericardium revealed hyperplasia of epithelioid cells without atypia, nucleoli, or mitotic figures. Adenoid structure and solid nests were observed within the cell arrangement. Immunohistochemical staining showed positive expression for CK19+ and scattered weak positivity for MC; negative expression for galectin-3-. Additionally, there was positive expression for CK7+ but negative expression for CK20- and Villin-. These findings further support a diagnosis consistent with epithelioid malignant mesothelioma.




3 Discussion

Mesothelioma is a rare cancer originating from mesothelial cells, primarily affecting the pleura, peritoneum, and pericardium. The main subtypes of mesothelioma include epithelioid mesothelioma, sarcomatoid mesothelioma, and biphasic mesothelioma (11). Each subtype exhibits distinct pathological features, clinical manifestations, and prognoses. Epithelioid mesothelioma is the most common subtype, characterized by tumor cells with epithelioid features. It grows slowly and generally has a favorable prognosis. Sarcomatoid mesothelioma, on the other hand, displays sarcomatoid characteristics with rapid growth and aggressive invasion, leading to a poor prognosis. The primary treatments include chemotherapy or radiotherapy, while immunotherapy is less effective compared to epithelioid mesothelioma. Biphasic mesothelioma comprises both cell types mentioned above and has an intermediate prognosis between the two subtypes. The treatment approach primarily involves comprehensive management with surgery, chemotherapy, and radiotherapy; however, further exploration is needed for immunotherapy (11–13).

Primary cardiac malignant tumors are exceedingly rare, and primary cardiac malignant mesothelioma is even more uncommon. Consequently, a lack of understanding of this condition may result in misdiagnosis and delayed treatment. Additionally, pericardial effusion frequently accompanies cardiac malignancies. Tumors in the atria or atrioventricular valve region may present with symptoms that resemble mitral or tricuspid valve stenosis (3). Tumor infiltration into the myocardium can cause symptoms characteristic of restrictive cardiomyopathy, primarily manifesting as heart failure (14). These findings are consistent with the current case. In May 2020, our hospital’s endocrinology clinic observed that patients presenting with chest tightness and chest pain may have been experiencing symptoms of heart disease. Cardiac color Doppler ultrasound revealed left ventricular hypertrophy, reduced left ventricular wall motion, decreased left ventricular diastolic function, mild tricuspid regurgitation, pericardial effusion, and an ejection fraction of 56%. At this time, the patient had received one dose of iodine-131. From 2021 to 2022, the patient’s symptoms of chest tightness and asthma worsened along with orthopnea. Subsequent cardiac color Doppler ultrasounds also showed a significant amount of pericardial effusion. Despite multiple visits to various hospitals during this period (with diagnoses including hyperthyroidism, arrhythmia, pericardial effusion, and pericarditis), no cardiac tumor was identified. It is evident that primary cardiac malignant mesothelioma can be easily misdiagnosed and lead to delayed treatment due to its rarity and lack of specific clinical symptoms.

The role of CT in diagnosing various primary malignant tumors is crucial, serving as an important adjunct. It enables visualization of tumor invasion and provides information on the extent of tumor attachment (15). However, in this case, the patient’s chest CT scan revealed only cardiac enlargement, pericardial effusion, and irregular thickening of the visceral pericardium, without definitive evidence of neoplastic disease. The detection of tumor markers in venous serum lacks specificity for common identification; however, there is a clear association between pericardial effusion and tumor marker detection. Therefore, it can be inferred that relying solely on imaging and serum tumor marker detection may not completely exclude the possibility of primary cardiac malignant mesothelioma, especially if the patient presents with recurrent pericardial effusion, cardiac enlargement, and pericardial thickening.

The patient exhibits significant risk factors for cardiac malignancy. It remains unclear whether there is a history of I-131 radiation therapy. While it is evident that radiation therapy can cause side effects, such as cardiac structural alterations and various cardiovascular disorders, there are few reports and studies on radiation-induced heart disease, including I-131 therapy-related cardiac tumors (16). No other potential exposures have been identified, and no occupational exposures associated with the patient’s career as a truck driver have been found.

Current treatment modalities for cardiac malignant tumors include surgical intervention, radiotherapy, and chemotherapy. The postoperative survival rate is closely associated with the completeness of surgical resection (17). In this case, the tumor extensively involved the entire heart, including its entrances and exits, and adhered closely to the epicardium. Due to the difficulty of surgical resection, only palliative treatment was administered, resulting in a grim prognosis for the patient.





Data availability statement

The raw data supporting the conclusions of this article will be made available by the authors, without undue reservation.





Ethics statement

Written informed consent was obtained from the individual(s) for the publication of any potentially identifiable images or data included in this article.





Author contributions

AW: Writing – original draft, Writing – review & editing. BL: Investigation, Writing – review & editing. SD: Investigation, Writing – review & editing. YW: Investigation, Writing – review & editing.





Funding

The author(s) declare  financial support was received for the research, authorship, and/or publication of this article. We deeply appreciate the generous support provided by Natural Science Foundation of Shandong Province(No.ZR2020QH017) and Provincial Key Specialty Discipline Construction Funds of Shandong Province(No.SLCZDZK-16).





Conflict of interest

The authors declare that the research was conducted in the absence of any commercial or financial relationships that could be construed as a potential conflict of interest.





References

1. Rahouma, M, Baudo, M, Shmushkevich, S, Chadow, D, Mohamed, A, Girardi, L, et al. Sex differences in primary Malignant cardiac tumors: A multi-institutional cohort study from National Cancer Database. J Card Surg. (2022) 37(5):1275–86. doi: 10.1111/jocs.16359

2. Rahouma, M, Arisha, MJ, Elmously, A, Ahmed El-Sayed, MM, Spadaccio, C, Mehta, K, et al. Cardiac tumors prevalence and mortality: A systematic review and meta-analysis. Int J Surg. (2020) 76:178–89. doi: 10.1016/j.ijsu.2020.02.039

3. Hoffmeier, A, Sindermann, JR, Scheld, HH, and Martens, S. Cardiac tumors–diagnosis and surgical treatment. Dtsch Arztebl Int. (2014) 111:205–11. doi: 10.3238/arztebl.2014.0205

4. Kodali, D, and Seetharaman, K. Primary cardiac angiosarcoma. Sarcoma. (2006) 2006:39130. doi: 10.1155/srcm/2006/39130

5. Cardoso, M, Canale, L, Ramos, R, Salvador Jr, ES, and Lachtermacher, S. Cardiac angiosarcoma. Case Rep Cardiol. (2011) 2011:340681. doi: 10.1155/2011/340681

6. Krishnarathnam, K, and Subramanian, S. Cardiac mesothelioma. J Assoc Phys India. (1991) 39:499–500.

7. Natsume, T. Cardiac mesothelioma. Ryoikibetsu Shokogun Shirizu. (1996) 1996(14):263–4.

8. Schwartzenberg, S, Shapira, Y, Rubachevski, V, and Sharony, R. Primary cardiac mesothelioma presenting with fulminant recurrent pericarditis: a case report. Eur Heart J Case Rep. (2023) 7(3):ytad100. doi: 10.1093/ehjcr/ytad100

9. Rouabeh, W, Cherif, T, Mgarrech, I, Ajmi, N, Kortas, C, Jerbi, S, et al. Case report and analysis of the literature on sarcomatous mesothelioma of the left atrium. Int J Surg Case Rep. (2023) 109:108537. doi: 10.1016/j.ijscr.2023.108537

10. Poterucha, TJ, Kochav, J, O'Connor, DS, and Rosner, GF. Cardiac tumors: clinical presentation, diagnosis, and management. Curr Treat Opt Oncol. (2019) 20:66. doi: 10.1007/s11864-019-0662-1

11. Patterson, D, and Ball, K. 62 Single-centre DGH experience of using immunotherapy for Malignant mesothelioma. Lung Cancer. (2024) 190:107623. doi: 10.1016/j.lungcan.2024.107623

12. Cantini, L, Laniado, I, Murthy, V, Sterman, D, and Aerts, JGJV. Immunotherapy for mesothelioma: Moving beyond single immune check point inhibition. Lung Cancer. (2022) 165:91–101. doi: 10.1016/j.lungcan.2022.01.016

13. Mansfield, AS, Wang, XF, Wigle, DA, Watt, C, Masters, GA, Kelley, K, et al. Neoadjuvant immunotherapy in sarcomatoid mesothelioma (Alliance A082101). J Clin Oncol. (2023) 41:TPS8602–TPS8602. doi: 10.1200/JCO.2023.41.16_suppl.TPS8602

14. Heath, D. Pathology of cardiac tumors. Am J Cardiol. (1968) 21:315–27. doi: 10.1016/0002-9149(68)90136-7

15. Araoz, PA, Eklund, HE, Welch, TJ, and Breen, JF. CT and MR imaging of primary cardiac Malignancies. Radiographics. (1999) 19:1421–34. doi: 10.1148/radiographics.19.6.g99no031421

16. Curigliano, G, Cardinale, D, Suter, T, Plataniotis, G, de Azambuja, E, Sandri, MT, et al. Cardiovascular toxicity induced by chemotherapy, targeted agents and radiotherapy: ESMO Clinical Practice Guidelines. Ann Oncol. (2012) 23 Suppl 7:vii155–66. doi: 10.1093/annonc/mds293

17. Taguchi, S. Comprehensive review of the epidemiology and treatments for Malignant adult cardiac tumors. Gen Thorac Cardiovasc Surg. (2018) 66:257–62. doi: 10.1007/s11748-018-0912-3




Publisher’s note: All claims expressed in this article are solely those of the authors and do not necessarily represent those of their affiliated organizations, or those of the publisher, the editors and the reviewers. Any product that may be evaluated in this article, or claim that may be made by its manufacturer, is not guaranteed or endorsed by the publisher.

Copyright © 2024 Wang, Liu, Dong and Wang. This is an open-access article distributed under the terms of the Creative Commons Attribution License (CC BY). The use, distribution or reproduction in other forums is permitted, provided the original author(s) and the copyright owner(s) are credited and that the original publication in this journal is cited, in accordance with accepted academic practice. No use, distribution or reproduction is permitted which does not comply with these terms.


OEBPS/Images/fonc.2024.1356592_cover.jpg
& frontiers | Frontiers in Oncology

Case report: A case of primary
cardiac malignant mesothelioma





OEBPS/Images/fonc-14-1356592-g003.jpg





OEBPS/Text/toc.xhtml


  

    Table of Contents



    

		Cover



      		

        Case report: A case of primary cardiac malignant mesothelioma

      

        		

          1 Introduction

        



        		

          2 Case report

        



        		

          3 Discussion

        



        		

          Data availability statement

        



        		

          Ethics statement

        



        		

          Author contributions

        



        		

          Funding

        



        		

          Conflict of interest

        



        		

          References

        



      



      



    



  



OEBPS/Images/fonc-14-1356592-g002.jpg





OEBPS/Images/crossmark.jpg
©

2

i

|





OEBPS/Images/logo.jpg
& frontiers | Frontiers in Oncology





OEBPS/Images/fonc-14-1356592-g001.jpg





OEBPS/Images/table1.jpg
Reporting Main

: Location Treatment Prognosis
time symptoms 9
Cardiac mesothelioma (6) 1991
Cardiac mesothelioma (7) 1996
N : Recurrent N NSAIDs, colchicine,
Primary cardiac o the entire B
mesothelioma presenting with ENTI16262 | pedcardsl heart and prednisone; The patient passed awa
RRESIOmA Bl 5 2023 male COVID- | effusion, chest Pericardiocentesis, PEtiEPt Possec avay
fulminant recurrent N K the . three weeks post-surgery
R 19 vaccine pain Resection of
pericarditis: a case report (8) great vessels o
, dyspnea the pericardium
D , .
Case report and analysis of (e . The patient succumbed to
’ palpitations, _— Cardiac mass .
the literature on sarcomatous . ‘Within the . . tumor recurrence in the left
i 2023 female syncopal, signs : resection, mitral 3
mesothelioma of the left left atrium atrium 9 months
of global valve replacement

atrium (9) post-surgery

heart failure

However, the original records for the 1991 and 1996 cases could not be obtained. The remaining patients succumbed to heart mesothelioma within one year after undergoing surgery.





