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Abstract

Primary cardiac lymphoma (PCL) is a rare entity that leads to fatal symptoms such as serious arrhythmia. The present case was
an 80-year-old female with severe dyspnea caused by 30 bpm bradycardia. Computed tomography revealed a tumor invading to
the right inferior myocardium. A computed tomographic coronary angiography (CTCA) study revealed the right coronary artery
penetrating the tumor with no invasion by the surrounding tumor. Because a percutaneous biopsy was unsuccessful, video-
assisted thoracic surgery (VATS) was performed. The final pathological diagnosis was diffuse large B cell lymphoma. Rituximab
plus cyclophosphamide, doxorubicin, vincristine, and prednisolone (R-CHOP) chemotherapy reduced the size of the tumor, and
the symptoms thereafter improved. An observation of the coronary artery penetrating the tumor without tumor invasion may
be a characteristic finding of PCL. CTCA is useful to detect this finding. When a percutaneous biopsy is unavailable, VATS should
be considered as a minimally invasive procedure to obtain a reliable diagnosis of PCL.

INTRODUCTION

Primary cardiac lymphoma (PCL) is a rare entity that comprises
only 0.5% of extranodal lymphomas [1] and accounts for only
1.3% of cardiac tumors [2]. This tumor leads to fatal symptoms,
such as congestive heart failure, pericardial effusion or arrhyth-

Computed tomographic coronary angiography (CTCA) is a re-
latively new, easy and non-invasive procedure that can be used to
evaluate the condition of the coronary artery. We here report a
case of PCL in which CTCA provided a clue to the diagnosis.

mia [3]. Once a diagnosis of this tumor is made, chemotherapy
can often improve the patient’s prognosis [2]. However, the fact
that there are few specific findings of this tumor and the poor
condition of the patient often makes an antemortem diagnosis
difficult [1, 2].

CASE REPORT

An 80-year-old female came to our hospital with dyspnea. Her vital
signs were as follows: blood pressure, 74/33 mmHg; heart rate,
30 bpm; oxygen saturation, 95% on room air. An electrocardiogram
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revealed 28 bpm bradycardia due to complete atrio-ventricular
block. A temporary transvenous pacing electrode was inserted
from theright jugular vein, and she was admitted to the intensive
care unit. Enhanced computed tomography revealed that there
was a tumor measuring 90.0 x 56.4 x 60.0 mm, with heterogenous
low enhancement that invaded into the inferior myocardium of
the right ventricle (Fig. 1).

To evaluate the condition of the coronary arteries, CTCA was
performed. Although the right coronary artery was surrounded
by the tumor, it penetrated the tumor with no significant dis-
placement or invasion sign (Fig. 2). Based on these findings, ma-
lignant lymphoma was suspected, and percutaneous echo-

A) axial view

guided needle biopsy via the epigastric lesion was attempted.
However, the liver and intestinal tract prevented the needle
from approaching the tumor. Then, a biopsy via three-port
video-assisted thoracic surgery (VATS) under general anesthesia
was performed. The tumor was identified by palpation with a
clamp as a hard solid area through the pericardium near the ori-
gin of the left inferior pulmonary vein. The pericardium covering
the tumor was opened with an electronic scalpel, and a specimen
of the tumor with a 7 x 7 x 7 mm volume was harvested.

The perioperative pathological diagnosis ensured that a suffi-
cient amount of malignant tumor had been harvested for a diag-
nosis. No complications developed during the perioperative

B) coronal view

C) sagittal view

Figure 1: Axial (A), coronal (B) and sagittal (C) views of enhanced computed tomography. A tumor (arrow) measuring 90.0 x 56.4 x 60.0 mm, with heterogenous low

enhancement and an unclear border invaded into the inferior myocardium.
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Figure 2: Computed tomographic coronary angiography. The right coronary artery penetrated the tumor with no significant signs of invasion (A) or displacement (B).
The wire used for percutaneous pacing was placed in the right ventricle.



Figure 3: Enhanced computed tomography after chemotherapy. The tumor could
not be detected.

period. The temporary pacing electrode was changed to a per-
manent pacemaker 5 days after the surgery. The final pathologic-
al diagnosis was diffuse large B cell lymphoma (DLBCL).

Chemotherapy comprising triweekly rituximab plus cyclo-
phosphamide, doxorubicin, vincristine, and prednisolone
(R-CHOP) [4] was conducted beginning 14 days after the surgery.
As the chemotherapy continued, the atrio-ventricular block im-
proved and the pacing spikes disappeared completely. Although
no severe symptomatic adverse effects were experienced, the
chemotherapy was discontinued after three cycles due to severe
neutropenia (white blood cell = 100/ml). The computed tomog-
raphy study performed after the three cycles of chemotherapy
could not detect the tumor (Fig. 3).

Ten months after the surgery, local recurrence of the tumor
was identified. The patient did not wish to receive any further
treatment, and died 13 months after the surgery due to progres-
sive disease.

DISCUSSION

PCL often leads to the development of severe arrhythmia, ob-
struction of blood flow, tumor emboli, treatment of refractory
heart failure, dyspnea, superior vena cava syndrome and stroke
[5]. These serious symptoms are attributable to the fact that
over 90% of these tumors have pericardial involvement and are
disseminated at the initial presentation [6]. These serious situa-
tions may lead physicians to avoid performing an aggressive
pathological diagnosis by invasive procedures, either because it
seems unfeasible or due to perceptions that it would not contrib-
ute to the subsequent treatment. Indeed, radiotherapy for PCL
does not seem to improve the survival rate, and a radical surgical
approach is not recommended [3].

However, PCL is classified mainly as DLBCL (60-80% of cases),
and DLBCL has a good response to well-tolerated chemotherapy
[2]. After eight cycles of R-CHOP every 3 weeks for Stage III or IV
DLBCL, patients with a performance status of 0-2 showed a com-
plete response rate of 76%, a 2-year survival rate of 70% and 80%
of patients are able to undergo scheduled therapy [4]. Morita et al.
[2] reported the use of rituximab monotherapy for an elderly
hemodialysis patient with PCL, and indicated that it led to a
good response and improvement of the symptoms without ser-
ious adverse effects. Unfortunately, the tumor in our case re-
lapsed. However, the patient experienced an ~10-month long
disease-control period. When PCL is suspected, physician should
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consider making an active diagnosis, even if the patient’s condi-
tion is poor, because good results may be obtained with
chemotherapy.

No specific findings for PCL have been reported. Most of the
tumors seem to appear as poor enhancement structures infiltrat-
ing adjacent chambers [7]. It often involves the right atrium and
the conductive system, thus leading to many types of arrhyth-
mias [8]. On the other hand, lymphoma tends not to invade
large vessels because it is softer than the other malignant tumors
[9]. Indeed, in our case, the right coronary artery penetrated the
tumor without any signs of invasion, even though the tumor in-
filtrated the adjacent right chambers. This is the first case report
that has described the CTCA findings of PCL. The observation of
the coronary artery without invasion by the tumor may be a sig-
nificant finding of PCL. Further accumulation of cases will be
needed to determine whether such findings of CTCA are useful
for the diagnosis of PCL.

To avoid thoracotomy, percutaneous tumor biopsy should be
initially selected as a non-invasive method for making a patho-
logical diagnosis [3]. When it is unavailable, biopsy via VATS
should be selected as a less invasive procedure than thoracot-
omy. Our case went into shock due to severe bradycardia. Al-
though the patient’s condition had been very poor, we were still
able to perform the tumor biopsy safely and easily via VATS with
a temporary pacemaker. We believe that tumor biopsy via VATS is
feasible whenever the patient’s condition will allow general an-
esthesia to be tolerated.
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