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Abstract:

Primary cardiac lymphomas (PCLs) are extremely rare tumors with a poor prognosis. They usually involve
the pericardium and the right side of the heart. PCLs arising from the left side of the heart are relatively rare,
with bilateral cases being even rarer. We herein report a case of PCL arising from both the right and left
sides of the heart in a 65-year-old man. Multiple imaging modalities clearly demonstrated the tumors at the

initial evaluation. The pathological diagnosis was diffuse large B-cell lymphoma.
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Introduction

Primary cardiac lymphomas (PCLs) account for 1-2% of
all surgically resected heart tumors (1). PCLs have a very
poor prognosis, with 60% of patients dying within 2 months
of the diagnosis (2). PCLs were initially defined as any ex-
tranodal lymphoma involving only the heart and/or pericar-
dium. However, the definition was later expanded to include
cases of lymphoma with cardiac manifestations where the
bulk of the disease is located in the heart. The World Health
Organization defines PCLs as cases of lymphoma presenting
with cardiac symptoms, with most of the tumors being in-
trapericardial at the time of presentation (1). The most com-
mon location of PCLs is the right atrium, followed by the
right ventricle, with left heart involvement being rare.

We herein report a case of PCL affecting both the right
and left sides of the heart.

Case Report

A 65-year-old man with a history of exertional dyspnea
for 2 weeks and massive pericardial effusion (Fig. 1) de-
tected by computed tomography (CT) at another hospital
was referred to our hospital for a further evaluation of his
pericardial effusion. His medical history included hyperten-

sion, intracranial hemorrhaging, and Parkinson’s syndrome.
Upon admission, he had an arterial blood pressure of 83/66
mmHg; heart rate, 90 beats/min; arterial blood oxygen satu-
ration, 95% in room air; and body temperature, 37.1°C. Car-
diac auscultation was normal, and mild pitting edema was
observed at both lower extremities, without any sign of lym-
phadenopathy. Electrocardiography revealed no remarkable
findings. Chest radiography revealed marked cardiomegaly
with a cardiothoracic ratio of 78%. Transthoracic echocar-
diography demonstrated pericardial effusion as well as two
low-echoic masses that were spatially separate (Fig. 2): one
in the lateral wall of the right atrium (3537 mm) and one
extending from the posterior wall of the left atrium to the
basal part of the left ventricle (36x55 mm).

The patient’s laboratory data were as follows: white blood
cells, 6,300/uL; platelets, 294,000/uL; aspartate aminotrans-
ferase, 37 U/L; alanine aminotransferase, 31 U/L; lactic de-
hydrogenase, 428 U/L; blood urea nitrogen, 17.2 mg/dL;
creatinine, 0.9 mg/dL; uric acid, 5.5 mg/dL; brain natriuretic
peptide, 66.2 pg/mL; and soluble interleukin-2 receptor,
1,354.3 U/L.

On hospitalization day 2, cardiac positron emission to-
mography (PET) with 18F-fluorodeoxyglucose (FDG) was
performed following proper dietary preparation (i.e., pro-
longed fasting and a carbohydrate-free diet). PET revealed
the marked accumulation of FDG in the heart, two mediasti-
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nal lymph nodes, and two mesenteric lymph nodes. An
FDG-PET and CT image fusion analysis revealed the car-
diac accumulation of FDG to be located in the right atrium
and along the left atrial and ventricular walls (Fig. 3).

Furthermore, magnetic resonance imaging demonstrated
two cardiac masses (Fig. 4A) with isointensity on TI-
(Fig. 4B) and mildly hyperintensity on T2-weighted images
(Fig. 4C). These signal intensity findings were considered to
be consistent with previous findings on PCLs (3).

During percutaneous pericardiocentesis, 440 mL of
bloody fluid was aspirated from the pericardial cavity. A cy-
tological examination (cell block) of the pericardial effusion
revealed many atypical lymphoid cells with enlarged nuclei

Figure 1. Chest computed tomography performed at anoth-
er hospital the day before admission, revealing marked peri-
cardial effusion (arrow) and mild bilateral pleural effusion (ar-

rowheads).

and nucleoli. Immunohistochemistry demonstrated positive
staining for cluster of differentiation (CD) 20 and CD79a,
whereas no staining was detected for CD3 or CD5 (Fig. 5).
We therefore suspected diffuse large B-cell-lymphoma.

Since the patient and his family declined chemotherapy
despite our recommendations, only supportive care was pro-
vided. Contrast-enhanced CT performed on hospitalization
day 22 revealed marked enlargement of the cardiac tumors
(Fig. 6). His general condition rapidly deteriorated, and he
died on hospitalization day 34. Autopsy findings revealed

Figure 2. An initial two-dimensional transthoracic echocar-
diogram in the apical view, revealing a mass in the lateral wall
of the right atrium (yellow arrows) and another mass lesion
extending from the posterior wall of the left atrium to the left
ventricle (white arrows). Pericardial effusion was also ob-
served. RA: right atrium, RV: right ventricle, LA: left atrium,
LV: left ventricle
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Figure 3. FDG-PET/CT findings following proper dietary preparation. (A) Maximum intensity

projection of whole-body FDG-PET, revealing the FDG accumulation in the heart (black arrows),

two mediastinal lymph nodes (red arrows), and two mesenteric lymph nodes (blue arrows). (B) FDG-

PET and CT image fusion, (B) FDG-PET and CT image fusion, demonstrating that the accumulation

of FDG in the heart was located in the right atrium (black arrow) and along the left atrial and ven-
tricular walls (white arrow). FDG: 18F-fluorodeoxyglucose, PET: positron emission tomography,

CT: computed tomography

3378



Intern Med 61: 3377-3381, 2022 DOI: 10.2169/internalmedicine.8936-21

A

Figure 4. A: Cine-mode magnetic resonance imaging, demonstrating the two cardiac tumor masses

(yellow arrows). B: Axial T1-weighted magnetic resonance imaging, demonstrating isointense masses

(yellow arrows). C: Axial T2-weighted magnetic resonance imaging, demonstrating mildly hyperin-
tense masses (yellow arrows). RA: right atrium, RV: right ventricle, LA: left atrium, LV: left ventri-
cle
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Figure 5. Cell block cytology of pericardial effusion, showing many atypical lymphoid cells with

enlarged nuclei and nucleoli. (A) Hematoxylin and Eosin staining (x200). (B) Positive immunohisto-
chemical staining for CD79a (x200). CD: cluster of differentiation

Figure 6. Contrast-enhanced computed tomography find-
ings obtained on hospitalization day 22, revealing marked en-
largement of the cardiac tumors (arrows).

that despite the marked enlargement of the cardiac tumors,
no continuity of the tumors on either side of the heart was
evident. The diagnosis of diffuse large B-cell lymphoma was
confirmed by a pathological analysis.

Immunohistochemistry showed positive staining for CD
20, CD79a, and Bcl-6, whereas no staining was detected for
CD3, CD5, CD10, or MUM-1 (Fig. 7). This result was simi-
lar for the tumors in both the right atrium and left side of
the heart, suggesting that the tumors in both sides of the
heart were likely derived from the same cell. Based on the
immunohistochemical findings, this tumor was subclassified
as germinal center B-cell-like (GCB) (4, 5).

Discussion

PCLs are rare and account for 1-2% of all primary malig-
nant cardiac tumors (2). They were initially defined as any
extranodal lymphoma involving only the heart and/or peri-
cardium; however, this definition was later broadened to in-
clude cases of lymphoma with cardiac manifestations where
the bulk of the disease is in the heart (1).

According to previous reports, right heart involvement
was far more common than left heart involvement. The most
affected chamber was the right atrium>right ventricle>LA>
left ventricle, in that order (6). PCLs of the left side of the
heart are rare (7-9), with bilateral PCL cases being even
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Figure 7. An immunohistochemical examination of the tumor tissue obtained by an autopsy show-
ing positive staining for Bcl-6 (A) and negative staining for MUM-1 (B) (x200).

Table. Case Reports of PCLs Involving Both Sides of the
Heart in the English Literature.

Age Sex Location Tumor Reference
29 Unknown RA,RV,LA Apart 6
57 M RA,LA Not confirmed 7
69 M RA, Other Contact 8
48 M RA, LA Contact 9
40 F RA,LA Contact 10
67 M RA,LA Contact 11
42 M RA,LA Contact 12
63 F RA,LA Contact 13
48 F RA,LA,LV Contact 14
70 Unknown RA,LA Contact 15
87 M RV, LV Contact 16
57 M RA,LA Contact 17
48 M RA, LA Contact 18

PCL: primary cardiac lymphoma, RA: right atrium, RV: right ventricle, LA:
left atirium, LV: left ventricle, M: male, F: female

rarer. There are several reports of PCL in both the right and
left sides of the heart (Table) (10-22). However, in most
cases, tumors of the right and left sides of the heart are con-
nected, exist as a mass, and are frequently observed in the
right and left atria across the interatrial septum. It has there-
fore been postulated that the tumor in the right atrium might
have invaded the atrial septum and subsequently spread to
the left atrium, or vice versa. Zyssman et al. reported a case
of Burkitt lymphoma with separate tumors in the right
atrium, right ventricle, and left atrium (10). Furthermore,
Chao et al. reported a case of PCL affecting the right and
left atria in which whether the tumor growths were continu-
ous or discontinuous could not be confirmed due to the lack
of clear images (11). To our knowledge, there are no other
reports of PCL with discontinuous tumors in the right and
left sides of the heart. At the very least, there are no reports
of diffuse large B-cell lymphoma with separately located tu-
mors in both sides of the heart where clear imaging findings
have been presented.

In our case, various imaging modalities employed at the
initial assessment revealed that the tumor in the right atrium
and that extending from the left atrium to the base of the
left ventricle were completely separate. One possible mecha-
nism behind the bilateral formation of tumor masses in this
case, other than the two masses that appeared multifocally,
is a mechanism mediated by pericardial effusion. In the pre-
sent case, we observed pericardial fluid retention and lym-
phoma cells in the pericardial fluid. There is a possibility
that the lymphoma cells in the pericardial fluid might have
infiltrated the myocardium, leading to multiple tumor forma-
tions. Nevertheless, we believe that this mechanism is un-
likely. Although pericardial effusion is a relatively common
manifestation in malignancies, metastatic cardiac tumors that
involve the myocardium are very rare (23). Similarly, peri-
cardial fluid retention is known to be highly frequent in
PCL patients, occurring in about one-third of cases. Thus,
since there are few reports of multiple cardiac tumors de-
spite the high frequency of pericardial fluid retention, it is
plausible to suggest that the lymphoma cells in the pericar-
dial fluid are unlikely to form tumor masses in the myocar-
dium.

Another possible mechanism is via coronary tumor embo-
lism. In this case, the tumor on the left side of the heart was
larger than that in the right atrium, so it is highly possible
that the tumor on the left side of the heart was older than
the one on the right. A left-side tumor forming a tumor
mass in the right atrium by coronary tumor embolism might
result in a situation similar to the present case. Petrich et al.
reported that 12 out of 197 patients (6%) presented with
embolic phenomena that were attributed to PCL (6); how-
ever, there were no cases of coronary embolization. To our
knowledge, tumor embolism related to PCL has been re-
ported in only one case of myxoma, including malignant
lymphoma (24). Therefore, the mechanism of coronary
micro-embolism does not appear to be frequent, and it is
difficult to prove.

We encountered a case that was considered to be ex-
tremely rare. Furthermore, at the time of the evaluation,
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clear images were obtained with various imaging modalities.
Therefore, we consider this to be a valuable case and re-
ported it.
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