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Primary cardiac lymphoma (PCL) is a rare disease, the definite diagnosis of which is sometimes difficult and mainly relies on endomyocardial biopsy. Primary cardiac T-cell lymphoma (PCTL) is an extremely rare sub-type of PCL. Here, we report on a 47-year-old female with PCTL who presented with fever, syncope, palpitations, and a third-degree atrioventricular block (AVB) on electrocardiogram. Chemotherapy was administered with two courses of methotrexate, cyclophosphamide, liposomal doxorubicin, vincristine, and dexamethasone (MTX-CHOP). As the tumor vanished, AVB changed from third degree to second degree and finally to sinus rhythm. In conclusion, endomyocardial biopsy is valuable in the diagnosis of primary cardiac lymphoma. It is worth noting that alterations in the electrocardiogram may indicate an attack on the heart by PCTL.
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Introduction

Primary cardiac lymphoma is defined as a malignant lymphoma located in the myocardium and pericardium with cardiac symptoms due to myocardial infiltration of the lymphoma as the main manifestation (1). Due to its rarity and difficulty in confirming the diagnosis, it is largely reported as an isolated case. In 2016, Gordon et al. reviewed, in Pubmed, 94 cases between 1990 and 2015 of non-hodgkin lymphoma (NHL) involvement with biopsy evidence (2). Of these cases, only 51 were diagnosed as primary cardiac lymphoma and 43 were diagnosed as secondary. Primary diffuse large B-cell lymphoma was the most common histological subtype (58%), followed by T- cell lymphoma (16%), Burkitt lymphoma (9%), and small lymphocyte lymphoma (6%) (2).

Here, we report a case of primary cardiac peripheral T-cell lymphoma with third-degree atrioventricular block that was successfully treated and reversed to first-degree AVB. Wang et al. also reported a primary heart T-cell lymphoma with third-degree atrioventricular block before treatment, which turned into first-degree atrioventricular block one week later, similar to our case (3).



Case Presentation

A 47-year-old female patient visited the emergency department of our hospital on 30 May 2020 reporting an episode of syncope lasting 1-2 minutes. Three hours ago, the patient experienced syncope without convulsions, incontinence, vertigo, tinnitus, nausea or vomiting, chest pain, or chest tightness. About three months ago, she started to have a fever up to 38.6°C, accompanied with dizziness and weakness. She was diagnosed with an infection of unknown etiology at another clinic and was prescribed anti-infective therapy. The medication taken included antibiotics and methylprednisolone. However, the anti-infection therapy was ineffective and the fever persisted.

She was then admitted into the Department of Cardiology in our hospital, on physical examination, her heart rate was 59 beats/min, the blood pressure was 100/56mmHg, and respiratory rate was 19/min. The thorax was symmetrical, with no deformities on inspection, both lungs had clear breathing sounds, and neither dry nor wet rales were heard on auscultation. The heart rate was normal rhythm and no pathological murmur was detected in each valve auscultation area. The abdomen was soft, without pain from pressure, and there was no swelling of either lower limbs.

PET-CT examination suggested a thickening of the posterior and bilateral walls of the paranasal nasopharynx and soft tissues, enlarged shape of the left atrium, bilateral pulmonary valves and mediastinum, enlarged multiple lymph nodes in the left clavicular region with increased FDG metabolism, enlarged spleen, and increasingly diffused, uneven FDG metabolism in the bone marrow cavity. Positive infectious disease or possible hematologic lymphoma was considered.

Cranial MRI combined with 3D enhancement and diffusion imaging (3.0T) showed abnormal enhancing shadow in the posterior wall of the nasopharyngeal apex and both walls extending across the middle and posterior skull base to the right temporal and pontocerebellar regions, involving the right temporal and right cerebellar hemisphere meninges, all of which indicated infectious lesions.

The initial electrocardiogram (ECG) showed a complete atrioventricular block (AVB) with a junctional rhythm (Figure 1A). Blood examination showed troponin levels within normal range and the brain natriuretic peptide precursor level was 1388 pg/ml. Transthoracic echocardiography (Figure 2) shows a homogeneous isoechoic layer thickening of the endocardial surface of the left atrium across the entire left atrial wall with a thickness of approximately 1.06 cm, and the same changes were observed in the left auricle. The rest of the structures were indistinguishable. Left cardiac ultrasonography suggested a homogeneous isoechoic filling of the left atrial wall and left auricle with no perfusion in the imaging.




Figure 1 | Serial electrocardiographic strips upon patient admission. (A) Complete AVB before chemotherapy. (B) Still complete AVB on the second day after chemotherapy. (C) The complete AVB converted to second degree type 2 AVB on the sixth day after chemotherapy. (D) A first degree AVB on the eighteenth day. The initial electrocardiogram (ECG) of the patient during the chemotherapy.






Figure 2 | Transthoracic echocardiography showed a homogeneous isoechoic layer thickening of the endocardial surface of the left atrium across the entire left atrial wall.



A cardiac magnetic resonance (CMR) examination was then carried out for the patient (Figure 3), confirming a significant thickening of the left atrial wall with no enlargement of the left and right atrial chambers and a triple inversion recovery (IR) sequence showing a more homogeneous high signal with significant inhomogeneous enhancement on the delayed scan. There was no hypertrophy of the ventricle, no dilatation or stenosis of the aorta or pulmonary arteries, and the left ventricular ejection fraction was 66%.




Figure 3 | CMR showed a significant thickening of the left atrial wall.



Based on the medical history of ineffective anti-infective therapy with homogeneous isoechoic thickening of the endocardial layer across the whole left atrium and auricle, which involved the AV conduction system, an amyloid or tumorgenic abnormality should be suspected. From an etiologic standpoint, a further examination is required to make a clear diagnosis for the patient

To clarify the diagnosis, an endomyocardial biopsy (EMB) examination and temporary pacemaker implantation were performed in the catheterization laboratory with the guidance of fluoroscope, with ethical consent from the patient’s family. A histological examination of samples taken from the left atrium suggested (Figure 4) hyperplasia of myocardial and fibrous tissue with localized irregular lymphoid-like cells. Immunohistochemical staining showed the tumor cells were diffusely positive for CD3, CD5 and CD8, scattered positive for CD2, CD7, CD4 and Granzyme B, ki-67 proliferation index reached 30%. However, the tumor cells were negative for CD20, CD56, CD10, BCL6, PD-1, CD21, CXCL13, CD30, ALK, CD99 and P53. T-cell-related markers CD3+, CD5+, CD7 individual+, CD2 individual+, B cell-related markers CD20 and CD21 negative, cell proliferation-related markers ki-67 30%+, CD4 individual+/CD8+. Differentiating from angioimmunoblast T-cell lymphoma, this case was negative for CD10, BCL6, PD-1, and CXCL13, and negative for the markers CD30 and ALK associated with anaplastic large cell lymphoma. The above markers demonstrated that the pathological immunophenotype of this case was non-specific peripheral T-cell lymphoma and not other types of lymphoma. Thus, in situ hybridization detected tumors negative for Epstein-Barr virus encoded with small mRNA. In combination with immunohistochemistry and in situ hybridization of lymph node pathology, this patient was diagnosed with peripheral T-cell lymphoma. The patient was subsequently transferred to the hematology department for chemotherapy.




Figure 4 | EMB taken from the left atrium showed hyperplasia of myocardial and fibrous tissue with localized irregular lymphoid-like cells.



The patient was treated with MTX+CHOP chemotherapy (methotrexate 1.52g day1, cyclophosphamide 750mg/m2 day1, liposomal doxorubicin 30mg/m2 day1, vinorelbine 30mg/m2 day1, dexamethasone 15mg day1-5). After 2 courses of chemotherapy, efficacy was assessed as complete remission of the patient. ECG showed the atrioventricular block changed from third degree to second degree (Figure 1B, C) and finally to sinus rhythm cardiac (Figure 1D). Additionally, the ultrasonography showed no significant abnormalities in size, morphology, structure, and functional blood flow of the heart. Electrocardiogram suggested sinus rhythm. No further atrioventricular dissociation was observed and the pacemaker was removed.



Discussion

The case presented here is a rare case of peripheral T-cell lymphoma of the heart and was diagnosed by EMB. The patient was well-treated and had a remarkable result at the end of the first course of treatment. The patient went from third degree AV block to second degree AV block and finally converted to sinus rhythm. Echocardiographic evaluation at the end of the two courses showed no significant abnormalities in the left atrium.

Primary cardiac tumors are rare, with incident rates ranging from 1.38 to 30 per 100,000 people per year (4). Among primary cardiac tumors, 80% are benign and 20% are malignant (5). Malignancies are classified by tissue type as mesenchymal (sarcoma), lymphoma (lymphoma), and mesothelial (mesothelioma), of which sarcoma is the most common (6). Although 16%-28% of patients with diffuse lymphoma have cardiac involvement, primary cardiac lymphoma is very rare. Among the cardiac malignancies found, cardiac lymphomas are quite common and may involve the heart diffusely (6). Among lymphomas with cardiac involvement, the most common type of pathology is diffuse large B-cell lymphoma (58%), whereas T-cell lymphoma is quite rare (16%) (2) And 62% of patients with peripheral T-cell lymphoma present with extranodal diseases (7). T-cell lymphoma has been reported to involve the skin (8), heart (9), central nervous system (CNS) (10), intestine, and lungs (11). Also, 23% of primary cardiac lymphomas are presented with arrhythmias and AVB is even more rare at 8% (12). The common clinical manifestations of cardiac lymphoma are dyspnea (64%) and pericardial effusion (58%) (13). However, in the present case, the main manifestation encountered was AVB, which emphasizes the value of electrocardiographic changes in the diagnosis of sudden cardiac disease. In fact, the patient was implanted with a temporary pacemaker. As the tumor vanished, so did the AVB, implying that the electrocardiographic changes caused by the lymphoma were reversible.

The CHOP regimen is recommended as a first-line chemotherapeutic regimen for cardiac lymphoma (14). The CHOP regimen has resulted in an overall response rate of about 60% (15) and a median progression-free survival is around 13 months in T-cell lymphoma (16). Although T-cell lymphoma is less common in the CNS, CNS involvement cannot be excluded since biopsy cannot be performed in nasopharyngeal area. Therefore, as there was a concern of CNS involvement, the patient was treated with CHOP regimen accompanied by MTX for the first 2 courses.

EMB is indicated for the diagnosis of intracardiac masses (17) and arrhythmogenic cardiomyopathy (18). In those patients with refractory arrhythmias, it is clinically relevant to perform EMB to evaluate cardiac T-cell lymphoma. Most cardiac lymphomas are of B-cell lineage presenting B-cell markers, such as CD19, CD20, and CD22. In our case, the biopsy of this patient showed CD3+ and CD5+, which were considered typical characteristics of T-cell lymphoma. With help of EMB, this patient was diagnosed and treated properly without delay.



Conclusion

In this case, we reported a rare case of cardiac T-cell lymphoma, in which EMB was of valuable in diagnose of cardiac lymphoma. Of note, electrocardiography alteration may imply the cardiac assault in T-cell lymphoma.
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