
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

Primary cardiac diffuse large B-cell lymphoma
presenting with cardiac tamponade:
a case report
Laurens Berton 1*, Valerie Van Ballaer 2, Olivier Ghekiere2,3,
and Eva De Caluwé 4

1Department of Cardiology, Sint-Trudo Hospital, Diestersteenweg 100, 3800 Sint-Truiden, Belgium; 2Department of Radiology, Jessa Hospital, 3500 Hasselt, Belgium; 3Faculty of
Medicine and Life Sciences, Cardiology and Organ systems, Hasselt University, 3500 Hasselt, Belgium; and 4Department of Cardiology, Sint-Trudo Hospital, 3800 Sint-Truiden, Belgium

Received 9 October 2021; first decision 9 November 2021; accepted 6 April 2022; online publish-ahead-of-print 9 April 2022

Background Primary cardiac tumours are extremely rare with an autopsy incidence of 0.05%. They can present with a variety of symptoms,
including life-threatening arrhythmia and cardiac tamponade. In this case report, we focus on the diagnostic process and man-
agement of a primary cardiac lymphoma (PCL) presenting with cardiac tamponade.

Case summary We report on a 71-year-old male presenting with a large pericardial effusion, tamponade, and a mass in the right atrioventricular
groove. Multimodality imaging was performed, including transthoracic echocardiography, computed tomography, magnetic res-
onance imaging, positron emission tomography, and computed tomography-guided transthoracic biopsy. The final diagnosis of a
double-hit diffuse large-cell B-cell lymphoma was made, for which treatment consisting of a combination of chemotherapy and
immunotherapy was initiated. Low-dose colchicine was also added to the treatment.

Discussion Primary cardiac lymphoma remains a very rare diagnosis and this case highlights the need for multimodality imaging and imaging-
guided biopsy to differentiate cardiac masses. First-line treatment for PCL remains a combination of chemotherapy with im-
munotherapy, with the addition of low-dose colchicine to prevent recurrence of malignant pericardial effusion.
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Learning points
• Primary cardiac tumours are rare but can present with life-threatening complications such as tamponade.

• Detailed review of the transthoracic echocardiogram is essential to identify any cause of effusion in patients presenting with cardiac tamponade.

• Diagnosis of primary cardiac tumours and concurrent pericardial effusion heavily relies on multimodality imaging and (excisional) biopsy.
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Introduction
Primary cardiac tumours are extremely rare (0.05% in a case ser-
ies of 12 000 autopsies) and cardiac lymphomas only represent 1%
of these. They are even more rare in immunocompetent patients
and present with tamponade in only 20% of cases.1,2 In this case
report, we focus on the diagnostic process and investigations in
a rare case of primary cardiac lymphoma (PCL) with pericardial
effusion.

Timeline

20-03-2021 Emergency department presentation. Computed

tomography pulmonary angiography shows

pericardial effusion. Transthoracic echocardiography

confirms pericardial effusion with tamponade and a

mass in the right atrioventricular groove. Urgent

pericardiocentesis and start of colchicine.

26-03-2021 Magnetic resonance imaging shows an infiltrating mass

surrounding the right coronary artery.

01-04-2021 18F-fluorodeoxyglucose positron emission tomography

shows pathological tracer uptake of the mass with

two enlarged lymph nodes surrounding the aortic

arch. No other foci.

07-04-2021 Computed tomography-guided biopsy: double-hit

large-cell B-cell non-Hodgkin lymphoma.

10-05-2021 Start treatment with combination of chemotherapy and

immunotherapy.

30-07-2021 Completion of three cycles of therapy with complete

metabolic remission.

Case presentation
A 71-year-old male patient was referred to the emergency depart-
ment by his general practitioner because of dyspnoea, thoracic

pain, and elevated D-dimers. On initial evaluation, blood pressure
was 135/92 mmHg, heart rate was 102 beats per minute, and oxy-
gen saturation was 97%. Physical examination revealed elevated
jugular venous pressure, indicative of raised central venous pres-
sure, and muffled heart sounds. His medical history included recur-
rent prostatitis and recent Guillain-Barré syndrome without any
previously reported cardiac antecedents. He was not taking any
medication.
An electrocardiogram revealed a sinus tachycardia with low

voltages. Due to the elevated D-dimers in combination with dis-
tended jugular veins, a computed tomography pulmonary angiog-
raphy was performed. Computed tomography pulmonary
angiography excluded pulmonary embolism but did show a large
pericardial effusion. Urgent transthoracic echocardiography (TTE)
confirmed a pericardial effusion of 3 cm (Figure 1A) with partial col-
lapse of the right atrium and right ventricle, compatible with tampon-
ade. Transthoracic echocardiography also showed a right-sided
cardiac mass of 36× 23 mm located in the atrioventricular groove
(Figure 1B and C), which needed further investigation. An urgent peri-
cardiocentesis was performed with the removal of 1200 mL of
haemorrhagic pericardial fluid. Histopathologic examination of the
pericardial fluid showed atypical lymphocytes, not otherwise
specified.
To further differentiate the cause of this pericardial effusion and

to characterize the cardiac mass, magnetic resonance imaging (MRI)
of the heart was performed. This confirmed a large sharply outlined
infiltrating mass surrounding the right coronary artery (RCA), with
the extension of the mass from the proximal to the distal segment
of the RCA (arrows). The mass was iso- to hyperintense on
T1-weighted spectral presaturation with inversion recovery
(Figure 2A and C) and T2-weighted turbo spin-echo (Figure 2B) se-
quences. Short-TI inversion recovery sequence (Figure 2D) showed
a slightly hyperintense mass when compared with the normal
myocardium.
Short axis rest perfusion shows no early contrast enhancement of

the mass surrounding the RCA (Figure 2E and F), while inhomogen-
eous contrast enhancement can be observed on T1-weighted images
with fat suppression after intravenous administration of gadolinium
(Figure 2G, acquisitions obtained 10 min after administration of

Figure 1 Transthoracic echocardiography on admission illustrating diffuse pericardial effusion (*) with a right-sided cardiac mass in the atrioven-
tricular groove (arrow) [parasternal (A), subcostal (B), and apical (C ) approach)].
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gadolinium). Cardiac MRI also showed normal ventricular and valvu-
lar function (Figure 3).

Further staging by 18F-fluorodeoxyglucose positron emission tom-
ography–computed tomography (18F-FDG PET-CT) revealed

pathological tracer uptake of the mass (Figure 4A) and two enlarged
lymph nodes surrounding the aortic arch. No extranodal involve-
ment was seen.
Based on multimodality imaging, the main differential diagnoses of

the mass included IgG4-related disease and cardiac lymphoma, both
of which can present with a (pseudo-)tumoural formation and both
of which are histopathological diagnoses. Consequently, a computed
tomography-guided transthoracic biopsy of the cardiac mass was
performed. Histopathology was compatible with a diffuse large
B-cell lymphoma (DLBCL). Further cytogenetics showed both
C-MYC and BCL-6 translocation and a final diagnosis of a double-hit
DLBCL with primary cardiac involvement was made.
The patient was treated with rituximab, cyclophosphamide,

hydroxydaunorubicin, vincristine, prednisone (R-CHOP) every 3
weeks combined with high dose methotrexate to prevent spread-
ing to the central nervous system. After initial pericardiocentesis,
the symptoms of dyspnoea quickly resolved. Treatment with
0.5 mg colchicine twice a day (1 mg daily) was initiated to prevent
the recurrence of pericardial fluid and tamponade. After three
cycles, the patient was asymptomatic, and 18F-FDG PET-CT
showed a complete metabolic response (Figure 4B) with complete
regression of the mass. Transthoracic echocardiography showed
full resolution of the pericardial fluid and a stable left ventricular
ejection fraction of 58%.

Discussion
Primary cardiac tumours are extremely rare (0.05% in a case series of
12 000 autopsies), and cardiac lymphomas only represent a minority
of these (1%). Primary cardiac lymphomas are defined as lymphomas
only involving the heart and the pericardium.3 This case illustrates
that these patients can present with life-threatening complications,
such as cardiac tamponade, for which urgent treatment is required.1,2

Figure 2 Cardiac magnetic resonance imaging work-up of a pri-
mary cardiac diffuse large B-cell lymphoma surrounding the right
coronary artery. Four chamber imaging shows a mass located in
the right atrioventricular groove and surrounding the right coron-
ary artery, on iso- to hyperintense on T1-weighted spectral presa-
turation with inversion recovery (Figure 2A) and T2-weighted turbo
spin-echo (Figure 2B) sequences. Short axis imaging shows the ex-
tension of the mass from the proximal to the distal segment of the
right coronary artery (arrows), on the T1-weighted spectral presa-
turation with inversion recovery sequence (Figure 2C) and short-TI
inversion recovery (Figure 2D) sequences. Short axis rest perfusion
shows no early contrast enhancement of the mass surrounding the
right coronary artery (Figure 2E and F), while inhomogeneous con-
trast enhancement can be observed on T1-weighted images with fat
suppression 10 min after intravenous administration of gadolinium
(Figure 2G).

Figure 3 CT coronary angiography (curved MPR reconstruc-
tions) shows complete patency of the right coronary artery without
luminal stenosis or external compression by the mass.
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It highlights the importance of multimodality imaging in the diagnostic
process.

Primary cardiac lymphomas are most common in immunocom-
promised patients and are frequently aggressive, needing urgent
treatment to prevent death. They must be differentiated from
more common cardiac masses such as myxomas and angiosarcomas.
Primary cardiac lymphomas can be anaplastic, plasmablastic, and
T-cell but most often they are a B-cell. Cytogenetic characteristics
of PCL are not well known.4

In a case series of PCLs, only 20% of patients had pericardial tam-
ponade at first presentation. The most common presenting symp-
toms include dyspnoea and arrhythmia.4 Guillain-Barré syndrome
is very rarely associated with non-Hodgkin lymphoma.5

Multimodality imaging is crucial to characterize these lesions.
Most often, TTE, CT, MRI, and PET-CT are used for diagnosis
and staging. In a case series of five patients with DLBCL, the com-
bination of a right-sided cardiac mass, a large pericardial effusion,
and no apparent stenosis of the encased coronary artery were
found to be very specific for DLBCL.6 Histopathological diagnosis
is ideally made on an excisional biopsy, but this is not always feasible
because of localization close to the coronary artery with high risk of
bleeding complication.7

More than 60% of people with a DLBCL can be cured by using
R-CHOP. Double-hit DLBCLs, however, are associated with poorer
outcomes.8 Surgery can be used as a bail-out strategy or as a first-line
treatment when haemodynamic compromise and/or coronary stenosis
are present. Despite chemotherapy and/or surgery, the prognosis of pa-
tients with PCL remains poor with a median survival of 7 months.4

Colchicine was already an established part of treatment to prevent
the recurrence of pericardial effusion in non-malignant causes of

pericardial fluid and pericarditis, but it is also useful in cases of malig-
nant pericardial effusion with tamponade.9

We conclude this case report and discussion with a few key learning
points:

• Primary cardiac tumours are rare but can present with life-
threatening complications such as tamponade.

• Detailed review of the transthoracic echocardiogram is essential to
identify any cause of effusion in patients presenting with cardiac
tamponade.

• Diagnosis of primary cardiac tumours and concurrent pericardial ef-
fusion heavily relies on multimodality imaging and (excisional) biopsy.

• Low-dose colchicine remains standard of care in non-malignant
causes of pericardial effusion and pericarditis, but it also appears
to be safe and effective in malignant causes of pericardial effusion
with tamponade.
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Figure 4 18F-fluorodeoxyglucose positron emission tomography–computed tomography in the axial plane shows pathological tracer uptake of
the mass (arrow in Figure 4A), with complete metabolic response after three cycles of rituximab, cyclophosphamide, hydroxydaunorubicin, vincris-
tine, and prednisone (Figure 4B).
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Slide sets: A fully edited slide set detailing this case and suitable for
local presentation is available online as Supplementary data.

Consent: The authors confirm that written consent for submission
and publication of this case report including images and associated
text has been obtained from the patient in line with COPE guidance.

Conflicts of interest: None declared.

Funding: None declared.

References
1. Reynen K. Frequency of primary tumors of the heart. Am J Cardiol 1996;77:107.
2. Lam KY, Dickens P, Chan AC. Tumors of the heart. A 20-year experience with a

review of 12,485 consecutive autopsies. Arch Pathol Lab Med 1993;117:
1027–1031.

3. Miguel CE, Bestetti RB. Primary cardiac lymphoma. Int J Cardiol 2011;149:
358–363.

4. Petrich A, Cho SI, Billett H. Primary cardiac lymphoma: an analysis of presentation,
treatment, and outcome patterns. Cancer 2011;117:581–589.

5. Seffo F, Daw HA. Non-hodgkin lymphoma and Guillain-Barré syndrome: a rare asso-
ciation. Clin Adv Hematol Oncol 2010;8:201–203.

6. Kikuchi Y, Oyama-Manabe N, Manabe O, Naya M, Ito YM, Hatanaka KC, Tsutsui H,
Terae S, Tamaki N, Shirato H. Imaging characteristics of cardiac dominant diffuse large
B-cell lymphoma demonstrated with MDCT and PET/CT. Eur J Nucl Med Mol Imaging
2013;40:1337–1344.

7. Cheson BD, Fisher RI, Barrington SF, Cavalli F, Schwartz LH, Zucca E, Lister TA;
Alliance, Australasian Leukaemia and Lymphoma Group; Eastern Cooperative
Oncology Group; European Mantle Cell Lymphoma Consortium; Italian Lymphoma
Foundation; European Organisation for Research; Treatment of Cancer/Dutch
Hemato-Oncology Group; Grupo Español de Médula Ósea; German High-Grade
Lymphoma Study Group; German Hodgkin’s Study Group; Japanese Lymphorra
Study Group; Lymphoma Study Association; NCIC Clinical Trials Group; Nordic
Lymphoma Study Group; Southwest Oncology Group; United Kingdom National
Cancer Research Institute. Recommendations for initial evaluation, staging, and re-
sponse assessment of Hodgkin and non-Hodgkin lymphoma: the Lugano classification.
J Clin Oncol 2014;32:3059–3067.

8. Sehn LH, Salles G. Diffuse large B-cell lymphoma. N Engl J Med 2021;384:842–858.
9. Kim SR, Kim EK, Cho J, Chang SA, Park SJ, Lee SC, Park SW. Effect of anti-inflamma-

tory drugs on clinical outcomes in patients with malignant pericardial effusion. J Am
Coll Cardiol 2020;76:1551–1561.

Primary cardiac diffuse large B-cell lymphoma 5
D

ow
nloaded from

 https://academ
ic.oup.com

/ehjcr/article/6/5/ytac151/6565742 by Bibliotheek LU
C

-VO
W

L user on 02 June 2022


