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Abstract

Diffuse large B-cell lymphoma (DLBCL) is the most prevalent histologic subtype
of non-Hodgkin lymphomas. It usually presents with nodal involvement (cervical,
mediastinal, or abdominal), but approximately 30% of patients will exhibit extranodal
involvement, with 2-4% presenting as a primary cardiac mass. Multimodal imaging is
essential to distinguish these masses from other common benign lesions and to assist
in surgical planning. Here, we report a case of DLBCL manifested as a right atrial
mass, pericardial effusion, and cardiac tamponade. Transesophageal echocardiogram
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EDT (TEE) and cardiac magnetic resonance imaging (CMR) were complementary to
Published: October 01, 2025 transthoracic echocardiogram in diagnosing the cardiac neoplasm, with positron
EDT emission tomography (PET-CT) aiding in staging and localizing the primary tumor.
Biopsy of the cardiac mass or extracardiac involvement confirms the histopathological
subtype and guides the treatment. Although primary and secondary cardiac tumors
have poor outcomes, early diagnosis and aggressive treatment can influence prognosis.
BACKGROUND ticular focus on the diagnostic challenges and investiga-

Primary cardiac lymphoma (PCL) is a rare malignancy
that is confined to the heart and pericardium, represent-
ing 1.3 to 3% of all primary cardiac tumors..! Among
non-Hodgkin’s lymphomas (NHL), diffuse large B-cell
lymphoma (DLBCL) is the most common and aggressive
subtype, accounting for approximately 25% of all NHL
cases.” DLBCL typically presents with nodal involve-
ment, but extranodal involvement is observed in approx-
imately 30% of cases, often with a poor prognosis. Sec-
ondary cardiac involvement is more common, occurring
in 8.7% to 27.2% of cases, while primary cardiac presenta-
tion is rare, affecting only 2-4% of NHLs.12 In patients
with PCL, the common presenting symptoms include
dyspnea and arrhythmias, with cardiac tamponade occur-
ring in up to 20% of cases at initial presentation.3 Cardiac
lymphomas are often reported in immunocompromised
individuals and are characterized by rapid progression, re-
quiring urgent intervention to prevent fatal outcomes.
The diagnosis of these tumors requires multimodal imag-
ing and biopsy to differentiate them from other common
cardiac masses, such as myxomas and zlngiosarcomals.l*’5
We report a rare case of DLBCL presenting with cardiac
tamponade and an associated right atrial mass, with a par-

tive approach.
CASE PRESENTATION

A 56-year-old male with a past medical history of gastroe-
sophageal reflux disease was transferred to our institution
for further evaluation of a right atrial mass. One week
prior, he was admitted to an outside facility for dizziness
and hypotension. Transthoracic echocardiogram (TTE)
during that admission revealed a right atrial mass (8 cm
in size) and pericardial effusion with signs of cardiac tam-
ponade. Emergent pericardiocentesis with drain place-
ment was performed, yielding 760 mL of serosanguinous
exudate with negative cytology, resulting in hemody-
namic stabilization. The analysis of the pericardial fluid
is summarized in Table 1. The patient was initiated on
colchicine therapy. Further evaluation with Contrast-en-
hanced computed tomography (CT) of the chest and ab-
domen demonstrated a large, lobulated interatrial mass
extending into the right atrial lumen. Additional findings
included bilateral adrenal masses measuring 3.5 cm on
the right and 5.3 cm on the left, left iliac chain lym-
phadenopathy, and subcentimeter retroperitoneal lymph
nodes. A CT-guided core biopsy of the left adrenal mass
was performed, but did not result prior to the hospital
transfer. The patient was subsequently transferred to our
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facility for further evaluation of the right atrial mass. The
patient denied constitutional symptoms, including
weight loss, night sweats, and fever. His remaining med-
ical history was unremarkable.

On admission, the patient was hemodynamically sta-
ble, with a blood pressure of 120/80 mmHg, a heart rate
of 80 beats per minute, a respiratory rate of 20 breaths
per minute, a temperature of 36.3°C, and an oxygen satu-
ration of 96% on room air. Physical examination revealed
no palpable cervical, axillary, or inguinal lymphadenopa-
thy; no jugular venous distension; clear lung fields; and
normal heart sounds without murmurs, rubs, or gallops.
There was no hepatosplenomegaly, peripheral edema, or
pericardial rub appreciated. Laboratory parameters are
summarized in Table 1. Chest radiograph demonstrated
an enlarged cardiac silhouette. Electrocardiography
(ECG) revealed atrial fibrillation with a 2:1 block, a con-
trolled ventricular rate, and low-voltage QRS complexes
without evidence of electrical alternans. Transthoracic
echocardiography (TTE) identified a large (8 cm) intrac-
ardiac mass occupying the right atrium, mild pericardial
effusion, and a preserved left ventricular ejection fraction
(LVEF) of 55-60%. Transesophageal echocardiography
(TEE) further characterized the mass as an 8 cm lesion
predominantly located in the right atrium, with invasion
of the interatrial septum extending into the left atrium.
Additionally, thickening and structural destruction were
noted along the mitral annular fibrosa and the periaortic
region, while LVEF remained within normal limits (Fig-
ure 1). Similar findings were noted in the axial chest com-
puted tomography (CT). For further characterization,
cardiac magnetic resonance imaging (MRI) revealed mul-
tilobulated, enhancing interatrial mass measuring ap-
proximately 9 x 7 x 6 cm, protruding into the right
atrium with a significant mass effect, causing narrowing
of the inferior vena cava (IVC) at the Cavo-atrial junc-
tion. There was also a mild mass effect on the left atrium,
suggesting a possible cardiac neoplasm. The lesion
demonstrated a left lytic component extending to the
base of the tricuspid septal leaflet, without evidence of
thrombus formation (Figure 2). Left ventricular size and
function were preserved.

Whole-body staging with positron emission tomogra-
phy-computed tomography (PET-CT) demonstrated flu-
orodeoxyglucose (FDG)-avid uptake in the right atrial
mass, along with FDG-avid bilateral adrenal masses, a
right lower lobe pulmonary nodule, and lymphadenopa-
thy involving the right cervical, right axillary, precarinial,
retroperitoneal, and iliac lymph nodes—findings sugges-
tive of a metastatic process. As a part of the staging
process, an MRI of the brain was unremarkable.
Histopathological examination of the CT-guided biopsy
of the left adrenal mass confirmed diftuse large B-cell lym-
phoma (DLBCL), with medium to large atypical lym-
phoid cells positive for CD20, MUM1, BCL6 and c-
MYC (focally greater than 40%). Fluorescence in-situ

hybridization was positive for a BCL6 rearrangement at
3q27.3 and negative for rearrangements involving BCL2.
The Ki-67 proliferation rate was greater than 90%. A mul-
tidisciplinary discussion was done, and cardiac surgery
was deferred in view of metastatic disease and high-risk
surgical candidacy. Given the aggressive nature of the dis-
ease and metastatic spread, the patient was promptly ini-
tiated on R-CHOP chemotherapy (rituximab, cy-
clophosphamide, epirubicin, vincristine, and
prednisone) on an urgent basis, as DLBCL is highly
chemosensitive. He tolerated the chemotherapy well and
received one cycle of treatment before being discharged.
The patient remained hemodynamically stable with no
recurrence of pericardial effusion. The pericardial drain
was removed four days after it was placed. A bedside
point-of-care ultrasound (POCUS) was performed, con-
firming only a small, stable effusion without features of
tamponade, and the pericardial drain had been removed.
A multidisciplinary discussion determined that the pa-
tient was safe for discharge, given stable hemodynamics
and absence of complications. This facilitated initiation
of outpatient chemotherapy with close cardiology and
oncology follow-up.

In the outpatient setting, the patient was switched
from R-CHOP to Pola-R-CHP (polatuzumab vedotin,
rituximab,  cyclophosphamide, hydroxydaunorubicin
[epirubicin], and prednisone) starting with cycle 2. He
completed a total of six cycles of therapy. A follow-up
PET/CT at five months demonstrated a complete meta-
bolic response, with no evidence of residual FDG-avid
disease. Clinically, he reported feeling “back to 100%,” re-
sumed full-time work, and experienced only minor pe-
ripheral neuropathy, which subsequently improved with
minimal residual symptoms.

DISCUSSION

Lymphomas involving the heart and pericardium are
most often secondary to disseminated disease, with pri-
mary cardiac lymphoma (PCL) being a rare occurrence,
accounting for only 1.3% of cases.1'® PCL is defined as
lymphoma that primarily affects the heart, with tumor
burden localized to the cardiac chambers, myocardium,
or pericardium, even in the presence of limited extrac-
ardiac involvement.” In a large US nationwide database
study of PCL, B-cell lymphomas were the predominant
lineage (79.9%), with DLBCL being the most common
histological subtype (64%).8 Notably, nearly half of the
patients were classified as having Ann Arbor stage I dis-
ease.8 Clinical presentations of PCL typically include
dyspnea and arrhythmias, with approximately 20% of pa-
tients presenting with pericardial tamponade as the initial
manifestation.? In our case, although the patient had ad-
ditional sites of disease, the cardiac mass was the dom-
inant and initial presentation, fulfilling the clinical cri-
teria for primary cardiac lymphoma. This classification
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Table 1. Laboratory Parameters at Admission and Initial Pericardial Fluid Analysis

Parameter | Values (At Admission) Normal Value Range
Blood Investigations
Hemoglobin Levels 11.3 g/dL (decreased) 13.0-17.0 g/dL
Total Leukocyte Count (TLC) 10.85 k/uL 3.70-11.00 k/uL.
Platelet Count 257,000/ul 150,000 - 400,000/ul.
Lactate dehydrogenase (LDH) 495 U/L (elevated) 135-225U/L
Blood Urea Nitrogen 30 mg/dL 7-20 mg/dL
Creatinine 1.4 (at baseline) male 3 mg/dL (adult
Erythrocyte 47 (High) 0-20 mm/hr
Sedimentation Rate (ESR)
C-reactive protein 6.1 (High) < 0.3 mg/dL
Pericardial Fluid Analysis
Color, Pericardial Fluid Serosanguinous Straw-colored
RBC, Pericardial Fluid 19,000/uL (High) <2,000/ul.
Total nucleated cells, Pericardial Fluid 91/ul < 1,000/ul
Neutrophils (%), Pericardial Fluid 9% (High) 0-1%
Lymphocytes (%), Pericardial Fluid 64% (High) 18-36%
Gram Stain Not performed Negative
Acid Fast Stain Negative Negative
TB-PCR Negative Negative
Culture for Bacterial, Fungal, and Mycobacteria Not performed Negative
Cytology Nefative for malignant cells; few atypical cells with intracellular -

and extracellular cocci likely contaminants
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Figure 1. 2D Transthoracic Echocardiogram without contrast,
apical four chamber view showing an 8 cm mass predominantly in
the right atrium with invasion into the interatrial septum and left
atrium.

There is thickening and destruction of the mitral annular fibrosa. The superior vena cava and coronary

sinus are nearly obstructed by the mass.

emphasizes the central role of cardiac involvement in dri-
ving the presentation and acute hemodynamic compro-
mise, which differentiates it from cases where cardiac in-
volvement is a late manifestation of systemic lymphoma.
Clinical presentations of primary cardiac lymphoma
(PCL) are often nonspecific, making it challenging to dis-
tinguish from other more common cardiac masses, such

as myxomas, angiosarcomas, or pseudo-masses, which
differ in management strategies and prognosis. Multi-
modal imaging and biopsy are essential for an accurate
diagnosis.9 Transthoracic echocardiography (TTE) serves
as a first-line, noninvasive imaging modality in cases of
cardiac lymphoma, with TTE identifying approximately
55% of intracardiac masses. However, its ability to assess
soft tissue characteristics and extracardiac structures is
limited, and its utility may be further constrained by poor
acoustic windows, especially when evaluating the right
heart chambers in obese patients.® Transesophageal
echocardiography (TEE) offers improved sensitivity and
better anatomical delineation, but its use is limited by
its invasive nature, operator dependence, and inability to
provide detailed information about coronary arteries and
certain other cardiac structures, such as the thoracic
aorta.10:11

Cardiac computed tomography (CCT), cardiac mag-
netic resonance imaging (CMR), and positron emission
tomography-computed tomography (PET-CT) serve as
complementary imaging modalities to transthoracic
echocardiography (TTE) in the diagnosis of right atrial
masses. CCT with contrast provides optimal anatomical
details and coronary artery assessment prior to surgical
intervention. Additionally, ECG-gated CCT can provide
lesion mobility. On CCT, lymphoma typically appears
as multiple solid masses attached to the myocardium or,
more commonly, as an infiltrative mass within the my-
ocardium or epicardium, which is hypodense or isodense
relative to the myocardium, with slight contrast enhance-
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Figure 2. Cardiac magnetic resonance imaging (MRI), sagittal section (A) and axial section (B) showing a multilobulated, enhancing
interatrial mass (white arrows) measuring approximately 9 x 7 x 6 cm, protruding into the right atrium with a significant mass effect, causing
narrowing of the inferior vena cava (IVC) at the cavo-atrial junction.

ment. A distinctive feature of cardiac lymphoma is diffu-
sion along the surfaces of adjacent structures.!? Although
the latest generation of CCT scanners offers a viable alter-
native to CMR, their use remains limited in cases where
radiation exposure is undesirable. CMR avoids radiation;
lymphoma appears as a homogeneous, hypointense mass
on Tl-weighted images and hyperintense on
T2-weighted images. Contrast enhancement may be ei-
ther homogeneous or heterogeneous, but it is generally
less intense compared to other malignant tumors. The
absence of necrosis or hemorrhage within the lesion is a
helpful feature in distinguishing cardiac lymphoma from
angiosarcoma.12 In addition to these modalities, PET-
CT was obtained to evaluate systemic disease involve-
ment and for accurate staging of diffuse large B-cell lym-
phoma, as 18F-FDG PET-CT is the recommended
imaging modality for aggressive lymphomas. It identifies
metabolically active extranodal disease and better defines
disease burden, thereby guiding prognosis and systemic
therapy. Histologic examination is essential for confirm-
ing the diagnosis of lymphoma. Right-sided lesions are
amenable to transvenous biopsy.13 This approach may
not always yield diagnostic tissue; therefore, a compre-
hensive evaluation with a total body survey for accessible
tissue samples is recommended. Alternatively, CT-guided
biopsy can be used; if this is nondiagnostic, excisional or
open biopsy may be necessary, although the latter is asso-
ciated with a higher risk of complications.
Chemotherapy remains the standard treatment for
lymphoma, with the first-line regimen of R-CHOP
demonstrating a favorable response rate. Alternative reg-
imens, such as R-EPOCH and R-Pola-CHP, are also vi-
able options.>1* Surgical resection may be considered in
the early stages of the disease, particularly in conjunction
with chemotherapy. Debulking surgery can be beneficial

in cases of superior vena cava syndrome, hemodynamic
compromise, or right ventricular obstruction.1>16 Ra-
diation therapy may be indicated for patients with pro-
gressive disease despite chemotherapy or for palliative in-
tent.!” Colchicine was initiated after pericardiocentesis
to reduce the recurrence of malignant pericardial effusion
and prevent constrictive pericarditis. Recent observa-
tional data indicate that colchicine administered follow-
ing drainage is associated with lower risks of effusion re-
currence, constriction, and mortality, likely due to its
anti-inflammatory effects, which involve the inhibition
of neutrophils and blockade of the NLRP3 inflamma-
some.18 The prognosis for primary cardiac lymphoma
and secondary cardiac lymphoma remains generally poor,
with a median overall survival of approximately 2.2
years.!” Reported median survival for PCL ranges from 6
to 12 months, with occasional durable remissions when
treated promptly with chemotherapy. In contrast, sec-
ondary cardiac involvement typically reflects dissemi-
nated disease, with a median survival of less than 6
months.1%20 In parallel, novel therapeutic approaches are
expanding the treatment landscape for refractory or high-
risk DLBCL. CAR-T cell therapies targeting CD19, bis-
pecific antibodies such as glofitamab and epcoritamab,
and antibody—drug conjugates like polatuzumab vedotin
(used in pola-R-CHP) have demonstrated promising re-
sults in relapsed settings and may represent future op-
tions for patients with cardiac involvement.?! Despite its
high mortality rate, case reports indicate it may be curable
with aggressive chemotherapy, depending on the stage of
the tumor.22
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