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Abstract

Background: Primary cardiac lymphoma (PCL) is a rare neoplasm, defined as lymphoma with the main bulk
localized in the heart; diffuse large B cell lymphoma (DLBCL) is the most common type. It usually involves the
pericardium and the right heart and has a poor prognosis with a median survival of less than 1 year.

Case presentation: A 62-year-old female presented to the emergency department for palpitations and recent-
onset dyspnea. The echocardiogram showed a round-shaped mass (33 x 32 mm) in the left atrium, a mild
circumferential pericardial effusion, and a hyperechogenic mass at the level of the atrio-ventricular junction. A
thoracic CT scan demonstrated the presence of a bulky mediastinal mass, strictly attached to the left heart and
infiltrating its posterior wall, the left pulmonary veins, and the inferior lobar bronchus. The patient underwent CT-
guided biopsy, and the diagnosis of double-expressor DLBCL was made. Given the potential risk of heart rupture
during chemotherapy, the first cycle of R-CHOP was performed in an in-hospital setting, with initial benefit. After
completing 6 cycles of R-CHOP, imaging studies showed rapid progression of the disease; the patient was started
on the salvation protocol R-DHAOX but died of septic shock 10 months later.

Conclusions: PCL is rare and accounts for less than 2% of primary cardiac tumors; double-expressor DLBCL carries a
poor prognosis.
As in most cases, the diagnosis was made after the onset of nonspecific symptoms (dyspnea) but—despite the
strong predilection for right heart involvement reported in literature—our patient had a predominant left atrial
infiltration.
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Background
Cardiac tumors are infrequent and most often secondary
to a metastatic process. Primary cardiac tumors are usu-
ally benign, the most prevalent of them being cardiac
myxoma.
Primary cardiac lymphoma (PCL) is a rare entity ac-

counting for less than 2% of primary cardiac tumors: it
lacks a univocal definition, and the evidence in literature
derives almost exclusively from case reports [1–13].

Secondary cardiac involvement of a disseminated lymph-
oma is, on the other hand, quite common.
The diagnostic criteria for PCL have progressively

broadened over time. The definition of PCL was initially
reserved for a mass with exclusive involvement of the
heart or pericardium, while at present, it can be made
when the primary bulk of the lymphoma is localized in
the heart or pericardium even if limited extracardiac
lymphoma is present—mostly when the clinical manifesta-
tions are related primarily to cardiac dysfunction [2, 3].
PCL is typically a subtype of non-Hodgkin B cell

lymphoma, most often diffuse large B cell lymphoma.
The overexpression of both C-MYC and BCL2 without a
chromosomal rearrangement (double expressor DLBCL),
which can be seen in about 20% of DLBCL, carries a
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poor prognosis, which is even worse if there is a con-
comitant chromosomal rearrangement of the two genes
(double hit-double-expressor DLBCL) [4, 5].
PCL is classically a disease that affects the right heart

with a strong predilection for the right atrium: only a
few cases of lymphomas with the main bulk at the level
of the left sections are present in the literature. Pericar-
dial effusion is often present.
Clinical manifestations of PCL are often vague,

which accounts for the late diagnosis and poor prog-
nosis of the disease: the most common symptom is
dyspnea. Other clinical signs and symptoms depend
largely on the localization of the tumor (e.g., superior
vena cava syndrome in case of right heart involve-
ment) and its infiltration of the myocardium or cor-
onary arteries that can be responsible, respectively,
for the onset of arrhythmias and angina. Almost half
of the patients can experience symptoms of heart fail-
ure [6, 7].
Multimodality imaging is essential to determine the

nature of a cardiac mass and can guide towards the diag-
nosis of PCL. Echocardiography is usually the first im-
aging step; cardiac CT and MRI offer further tissue
characterization and anatomical information. In contrast,
nuclear imaging is most useful in therapeutic manage-
ment and to evaluate the response to chemotherapy.
Multimodality imaging can help in the characterization

of a cardiac tumor: echocardiography is the first choice
examination to identify the mass and evaluate its
hemodynamic impact; CMR allows better soft-tissue
characterization, high resolution, and multiplane images
acquisition; CT provides morpho-structural information
of the mass and coronary arteries imaging and is the
method of choice when CMR is contraindicated. Large
size (≥ 5 cm), irregular margins, pericardial effusion, and
invasion of the free wall and/or the adjacent structures
are features of malignancy. T1- and T2-weighted im-
aging (T1W, T2W) do not differentiate benign and ma-
lignant masses, while First Pass Perfusion (FPP) and
LGE are more accurate [8–10]. Still, a definite diagno-
sis—ruling out other possible cardiac malignancies like
angiosarcoma—can be obtained only through a bioptic
exam, necessary to guide treatment strategies.
Six cycles of combination chemotherapy with

cyclophosphamide, doxorubicin, vincristine, and
prednisone (CHOP) treatment combined with six
doses of rituximab given every 21 days is the current
standard for diffuse large B cell lymphoma. Consoli-
dation by radiotherapy to initial non-bulky sites has
no proven benefit in patients treated with rituximab
or not. Debulking surgery can be an option when
the mass of the tumor is responsible for symptoms
like refractory heart failure or superior vena cava
syndrome [12, 13].

Myocardial infiltration of the lymphomatous mass po-
tentially exposes to the risk of myocardial rupture during
chemotherapy; the prevalence of this catastrophic event
is unknown, but it is considered a significant threat, as it
can occur spontaneously in patients with extensive myo-
cardial involvement. Various case reports in the litera-
ture suggest dose reduction of initial chemotherapy
using different protocols, with subsequent escalation to
standard dosage to minimize this risk [14].
Individualized strategies are necessary and, once again,

imaging techniques can guide towards the decision of a
dose reduction balancing its benefits in preventing heart
rupture with the possible downside of not obtaining an
optimal response to treatment.

Case presentation
A 62-year-old female presented to the emergency de-
partment with the main complaint of palpitations and
recent-onset dyspnea on exertion. Her medical history
was unremarkable except for previous hospital admis-
sion for dyspnea about 1 year before the presentation.
At that time, she underwent drainage of a left pleural ef-
fusion and pleural biopsy with findings suggestive of an
acute and chronic inflammatory process. Neoplastic
causes were excluded. She did not have established car-
diovascular risk factors.
Clinical examination was unremarkable, except for

tachycardia.
The ECG at presentation was notable for sinus tachy-

cardia and diffuse low voltages.
An echocardiogram was performed, which showed a

round-shaped mass (23 x 13 mm) in the left atrium, at-
tached to its lateral wall, a mild circumferential non-
hemodynamically significant pericardial effusion, and a
hyperechogenic mass at the level of the atrioventricular
junction; the ejection fraction was 0.64 (Fig. 1).
Laboratory exams were significant for microcytic

anemia (Hb 10.8 g/dL, MCV 80 fL, reference values 12–
16 g/dL, and 81–94 fL, respectively), elevated CRP (134
pg/dL, reference value < 9), Beta2 microglobulin (3.3
mg/l, reference values 1.2–2.5 mg/l), and LDH (458 U/L,
reference values 84–264), and a mild elevation of the
troponin I value (2.06 mcg/L, reference values 0.00–0.09
mcg/L). Human immunodeficiency virus (HIV), hepatitis
B virus (HBV), and hepatitis C virus (HCV) serology
were negative.
A subsequent thoracic CT scan demonstrated the

presence of a mass with colliquative aspects develop-
ing around the cardiac structures, strictly attached to
the left heart and infiltrating its posterior wall, the
left pulmonary veins, and the inferior lobar bronchus.
Another mass of similar characteristics surrounded
the anterosuperior portion of the right heart. Epiaor-
tic and paratracheal colliquative lymphadenopathies
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with a maximum diameter of 2 cm and a left basal
pleural effusion were also present (Fig. 2).
A total-body CT scan excluded the presence of lesions

in other districts; cardiac MRI confirmed the malignant
nature of the mass (Fig. 3). The patient then underwent

a CT-guided biopsy that led to the diagnosis of double-
expressor diffuse large B cell lymphoma (DLBCL). Im-
munohistochemistry results were as follows: CD20+,
CD3−, CD10−, Bcl6+, Bcl2+, MUM1+, CD23−, CD30−,
Myc+; Ki67-index was 80–90%.

Fig. 1 Transthoracic echocardiography showing the atrial mass, long axis

Fig. 2 CT image of the atrial mass and the mediastinal bulky
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The patient did not report B symptoms. IPI was 3. A
bone marrow biopsy was negative for the localization of
lymphoma.
Due to the significant infiltration of the left atrium and

the close attachment of the mass at the level of both left and
right ventricular wall, our patient had a potential risk of a
heart rupture during chemotherapy; for this reason, the
first cycle of R-CHOP21 (rituximab, cyclophosphamide,
doxorubicin, vincristine, prednisolone) was performed in a
hospital setting with an initial decrease of 75% of the dos-
age of doxorubicin. This could guarantee the possibility of
a rapid cardiac surgery intervention if needed and was
considered the safest option. During the hospital stay, the
patient’s conditions progressively improved. Sequential
echocardiograms documented tumor regression at the
level of the left atrium and a repeated CT scan confirmed
the reduction of the mass and the lymphadenopathies.
The patient was discharged home and referred to the

Hematology Department. During chemotherapy, there
was further shrinkage of the tumor documented at PET-
CT and regular echocardiographic controls. Still, after
the 6th cycle with R-CHOP21, protocol imaging studies
showed a rapid progression of the disease.
The patient was immediately started on the salvation

protocol R-DHAOX (rituximab dexamethasone cytara-
bine oxaliplatin) [15] but died of septic shock 10 months
after the initial presentation and after the fourth cycle of
the second-line chemotherapy.

Conclusions
PCL is a rare and not well-defined malignancy that ac-
counts for less than 2% of primary cardiac tumors;
double-expressor DLBCL carries a poor prognosis. The
overall prognosis is poor, with a median survival of less
than 1 year after diagnosis.
Nonspecific signs and symptoms, the rapid evolution

of cardiac involvement, and late diagnosis are major fac-
tors affecting the outcome.
As in most cases, in our patient, the diagnosis was made

after the onset of nonspecific symptoms (dyspnea); despite
the strong propensity for right heart involvement reported
in the literature, our patient had a rather unusual presen-
tation with a predominant left atrial infiltration.
Individualized strategies are often necessary for treat-

ing these patients due to the lack of consistent evidence
in the literature and based on the specific characteristics
and localization of the tumor.
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