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Background Cardiac lymphoma is a rare disease that can present in various ways. Additionally, atypical clinical presentation makes the diagnosis 
even more challenging. The most common type of cardiac lymphoma is diffuse large B-cell lymphoma. With chemotherapy, the 
median survival rate can be up to 2 years. In this report, we focus on the diagnostic approach and differential diagnosis.

Case summary A 56-year-old patient presented with complete heart block and B-symptoms. Implantation of a pacemaker (PM) was initially de-
ferred due to a junctional rhythm (50 b.p.m.). Echocardiography showed thickening of the left heart with small pericardial effusion. 
For better visualization of the extent and infiltration cardiac magnetic resonance imaging and computer tomography (CT) were 
performed. In addition to the cardiac mass, enlarged mediastinal lymph nodes were found on staging CT scan, prompting a trans-
bronchial biopsy. Histology revealed diffuse large B-cell non-Hodgkin lymphoma. The patient was referred to a hospital with a 
Hemato-oncology Department for initiation of chemotherapy.

Discussion Cardiac lymphoma can be a rare cause of complete heart block. Prior to PM implantation, basic echocardiography is important. In 
rare conditions like cardiac lymphoma, multimodal imaging, and interdisciplinary decision-making are crucial for management. In the 
future, lead-less pacemakers could be a safe and effective option for oncology patients.
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Learning points
• Cardiac lymphoma is a rare cause of complete heart block.

• Basic diagnostics before pacemaker implantation include echocardiography.

• Multimodal imaging for infiltrative masses, for example cardiac lymphoma, is crucial.
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Introduction
Primary cardiac lymphomas without extracardiac manifestation of dis-
ease are rare and represent only ∼10% of malignant cardiac tumours or 
1% of all cardiac tumours, respectively. Secondary cardiac involvement 

is more common and occurs in up to 25% of all disseminated lymph-
omas. The median age at diagnosis is 60 years. Lymphomas in immuno-
compromised individuals usually occur as a result of HIV or EBV 
infections.1 Non-Hodgkin lymphomas, specifically diffuse large B-cell 
lymphomas, are the most common histological form.2
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The right atrium is the most common site of origin, but any chamber 
can be affected.

Left heart involvement is rare. Cardiac lymphomas tend to encase 
the coronary arteries and the aortic root, but they rarely affect the 
heart valves.1,3,4

Cardiac lymphomas can present as single or multiple lesions and can 
be infiltrative and/or intramural. The pericardium is involved in about 
one-third of cases. Spread can occur through lymphatic, haematogen-
ous, and/or direct extension. Myocardial involvement can mimic the 
appearance of restrictive cardiomyopathy. A rare cause of constrictive 
pericarditis is cardiac lymphoma.5,6

Common symptoms of cardiac lymphomas include dyspnoea and 
B-symptoms (weight loss, night sweats, and fever). Decompensated 
heart failure accounts for 20% of the clinical presentation. Cardiac ar-
rhythmias, such as AV block, syncope, and rare cases of constrictive 
pericarditis have also been observed. Cardiogenic shock and sepsis 
are the most common causes of death.3,7

In computer tomography (CT), cardiac lymphomas typically 
appear as hypo- or iso-attenuating masses compared to the myocar-
dium. In cardiac magnetic resonance imaging (MRI), they appear 
isointense on T1-weighted images and iso- to hyperintense on 
T2-weighted images with a heterogeneous late gadolinium enhance-
ment (LGE) pattern.

Diffuse large B-cell lymphomas subtypes show moderate neovascu-
larization and no significant contrast enhancement.8–10

Despite modern chemotherapy, the prognosis for cardiac lymph-
omas is generally poor, partly due to late diagnosis. The average survival 
time in patients receiving chemotherapy with rituximab is ∼22 months.11

Predictors of a poor outcome include advanced stage with extracardiac 
manifestation, increased age, compromised immune status, involvement 
of the left heart, and arrhythmias.12

Summary figure 

Case
A 56-year-old male was admitted to the emergency department due to 
worsening of general condition. Three weeks prior, he had a respira-
tory infection including night sweats, chills, loss of appetite, progressive 
shortness of breath, chest pain, and subfebrile temperatures. Vital signs 
and physical examination were unremarkable. Laboratory results 
showed elevated inflammation markers (C-reactive protein 68 mg/L; 
5 mg/L) and natriuretic peptides (>125 ng/L). Initial ECG showed com-
plete heart block (Figure 1); however, urgent pacemaker (PM) implant-
ation was not implanted due to a junction rhythm of 50 b.p.m., and 
further work-up performed.

Transthoracic echocardiography (TTE) revealed abnormal thicken-
ing of the left heart with mild reduced left ventricular function and a 
small pericardial effusion (Figure 2A and B).

Transoesophageal echocardiography (TOE) confirmed the presence 
of intramyocardial masses, which also infiltrated the region of the atrio-
ventricular and aortic roots without valve involvement (Figure 2C–F). At 
this point, differential diagnosis included inflammatory processes, such 
as abscess or tumorous formation of unclear dignity.

Therefore, further imaging modalities were performed. Cardiac MRI 
showed diffuse infiltrative thickening or mass especially of the lateral, 
posterolateral, inferior and anterior wall, extending into the atrial 
myocardium across the atrioventricular sulcus and the interventricular 
septum. The homogeneous process appeared isointense to the myo-
cardium on T1- and hyperintense on T2-weighted images. The process 
encased the coronary arteries. Extensive enhancement of the mass was 
observed in the LGE sequences (Figure 3). Based on the infiltrative and 
space-occupying nature of the formation and the encased vessels, the 
suspicion of a cardiac lymphoma was raised.

Subsequently, cardiac CT was performed. In addition to the findings 
on the MRI, an extension cranially into the superior pericardial recess 
was observed. Large vessels and coronary arteries were encased by 
the mass (Figure 4A and B).
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Figure 1 ECG demonstrating complete heart block at the time of first presentation.

Figure 2 Echocardiography. (A and B) Transthoracic echocardiography suspecting thickening of left heart and pericardial effusion in (A) parasternal 
long-axis view and in (B) apical four-chamber view (white arrow). (C–F ) Transoesophageal echocardiography suggesting infiltrative character in 
(C ) mid-oesophageal long-axis view, in (D) mid-oesophageal aortic valve long-axis view, in (E) two-chamber view and (F) four-chamber view (white arrow). 
LA, left atrium; LV, left ventricle.
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In the staging CT, a mediastinal soft tissue mass (6.1 × 2.7 × 6.2 cm) 
and another subdiaphragmatic soft tissue lesion (3.1 × 1.6 × 3.9 cm) 
were identified (Figure 4C and D).

A multidisciplinary team including pulmonologists, radiologists, and 
cardiologists decided to perform a transbronchial biopsy of the medias-
tinal lymph nodes. The final histological examination confirmed the diag-
nosis of an aggressive B-cell non-Hodgkin lymphoma with the features of 

a diffuse large B-cell lymphoma (not otherwise specified), according to 
Hans algorithm: germinal centre B-cell-like. Subsequently, chemotherapy 
consisting of liposomal doxorubicin/vincristine/cyclophosphamide 
plus rituximab was initiated at another hospital’s Hemato-oncology 
Department. We hoped the complete heart block would disappear. 
After 1 month, there was already partial tumour regression visible on 
TTE and MRI. Approximately, 3 months after finishing chemotherapy 

Figure 3 Magnetic resonance imaging. (A–F ) Magnetic resonance imaging demonstrating the infiltrative mass in steady-state free precession in (A) 
four-chamber view and in (B) in short axis; hyperintensity on T2-weighted short-tau inversion recovery in (C ) four-chamber view and in (D) short 
axis; inhomogeneous hyperenhancement in phase-sensitive inversion recovery images in (E) four-chamber view and in (F ) short axis (white arrow).
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the patient kept experiencing mild shortness of breath after climbing two 
flights of stairs. The ECG still showed complete heart block and a junctional 
escape rhythm with a narrow QRS complex (heart rates 39–77/min, 
no pauses). Eventually, 3 months after completing treatment the patient 
received conduction system pacing. Immediately after implantation, he 
felt a significant improvement and then remained in functional Class 1.

Discussion
Cardiac lymphomas are rare. The right heart is the most common site of 
origin, but in our case, the left heart is affected. Clinical presentation, ele-
vated inflammatory markers but missing elevated lactate dehydrogenase 
and troponin as well as the first presentation on echocardiography made 
the diagnosis more challenging due to a possible differential diagnosis of 
an infectious/inflammatory process, e.g. an abscess, which can mimic the 
symptoms and findings. However, no infiltrating process was observed 
in the valves in the TTE and TOE, and there was no evidence of, e.g. 
pseudoaneurysm or fistula.

The mass presented hypo-isointense on T1-weighted MRI images, 
which includes abscess as differential diagnosis, but no typical cavity 
with enhancement of the wall was found in our case. Furthermore, 
on T2-weighted images, the formation appeared hyperintense, suggest-
ive of oedema or an inflammatory process. However, high-grade rapidly 
proliferation of lymphoma results in metabolic stress and necrosis with 
‘dirty necrotic fluid’ which explains the findings like oedema on MRI.13

Cardiac lymphoma is a rare cause of complete heart block. An accur-
ate diagnosis before invasive therapy is crucial, especially in relation to 
prognosis. Therefore, imaging prior to the implantation of a permanent 
PM is essential. In complete heart block with junctional rhythm, urgent 
PM implantation can be avoided.

An interdisciplinary team decides whether a PM implantation should 
be performed either before or during chemotherapy under CT/MRI 
monitoring. The benefits and risks should be carefully considered in 
this decision-making process, keeping in mind that pacemakers may 
cause artefacts in MRI/CT follow-up.

According to the 2021 ESC Guidelines for ‘cardiac pacing and 
cardiac resynchronization therapy’ the use of a lead-less PM may be 
an option for individuals with cancer to minimize the risks (e.g. infec-
tions) depending on the patient’s life expectancy.14 In future conduc-
tion, pacing system also may play a role depending on the centre’s 
experience.

This case highlights the importance of multimodal imaging and inter-
disciplinary collaboration, particularly in such rare presentations of 
lymphoma with cardiac involvement as recommended by the 
‘cardio-oncology’ guidelines 2022. Echocardiography, MRI, and CT al-
low for a precise assessment of tumour extent and infiltration. If avail-
able, positron emission tomography provides additional information on 
metabolism and cell proliferation.15 The detection of extracardiac in-
volvement may facilitate a targeted biopsy with less complication 
than a cardiac biopsy.

Figure 4 Computer tomography. (A and B) Coronary computer tomography revealing extent of mass and encasement of coronary arteries in 
(A and B) axial four-chamber views (white arrow). (C and D) Staging computer tomography detecting enlarged lymph nodes in (C ) axial mediastinal 
window and in (D) axial subdiaphragmatic window (white arrow).
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According to the ESC Guidelines serial echocardiography, ECG and 
laboratory test (troponin, natriuretic peptides) are recommended for 
monitoring the course of chemotherapy in order to detect complica-
tions and assess the prognosis.15

Conclusion
Cardiac lymphomas are rare and can cause complete heart block. It is 
important to identify the cause of a complete heart block before PM 
implantation, including echocardiography in the clinical work-up.

In case of cardiac lymphoma, multimodal imaging techniques and 
interdisciplinary collaboration play a crucial role in determining the diag-
nosis and best course of management.

Looking ahead, besides the conventional PM a lead-less system could 
be a good option for oncology patients.
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