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Abstract

Primary cardiac malignant lymphomas are extremely rare and the majority of lymphomas are aggressive B-cell lymphomas. We describe a
patient with primary cardiac B-cell lymphoma presenting with superior vena caval syndrome and dyspnea. The tumors manifested as
hypoechoic immobile masses on echocardiography, poorly enhancing masses on contrast-enhanced multislice computed tomography and iso-
intense masses on T1-weighted and hyper-intense masses on T2-weighted magnetic resonance images. Pathologic examination revealed that
the mass was consistent with B-cell malignant lymphoma. Systemic chemotherapy together with monoclonal CD 20 antibody treatment was
initiated. There was marked regression of the tumor 4 days after the treatment and complete disappearance of the tumor after 8 days after the
treatment without episodes of systemic or pulmonary embolism.
© 2006 Elsevier Ireland Ltd. All rights reserved.
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1. Case report

A 77-year-old woman was referred to our hospital for
biopsy of her cervical lymphnode. She had had mild degree
fever, dyspnea on effort, facial and right arm edema and
bilateral cervical lymphadenopathy, which started 2 months
earlier. On physical examination, there was a marked
dilatation of both jugular veins, and facial and right arm
edema. Laboratory examinations revealed that an increase in
C-reactive protein (2.9 mg/dl) and lactate dehydrogenase
(360 IU/L). The hematologic findings were unremarkable.
Human immunodeficiency virus (HIV) was negative. Bone
marrow aspiration and biopsy revealed no infiltration of the
lymphoma cells. Transthoracic echocardiography showed an
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immobile, hypoechoic round mass in the right atrium and the
left atrium (Fig. 1a). Color Doppler imaging disclosed that
the mass obstructed the drainage flow from the superior vena
cava into the right atrium (Fig. 1b). Contrast-enhanced
multislice computed tomography (MSCT) was performed
using a SOMATOM Volume Zoom (Siemens, Erlangen,
Germany) with a gantry rotation of 500 ms/rotation and
collimation of 3.0 mm. MSCT showed masses which were
homogeneous and poorly enhanced (Fig. 2a–d). The right
coronary involvement by the right atrial mass was also
depicted (Figs. 2a and 1b). The coronal image showed the
obstruction of the superior vena cava–right atrium inflow
tract (Fig. 2d). Magnetic resonance imaging (MRI) was
performed by using an Intera Achieva (1.5 Tesla, Philips
Medical Systems, Netherlands). All the images were ac-
quired by using navigator-guided, free-breathing sequences.
T1-weighted images (Fig 2e–g) showed homogeneous
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Fig. 1. a: Echocardiography showing relatively hypoechoic masses in the right atrium (large arrow) and in the left atrium (small arrow), b: Color Doppler imaging
showing that the mass obstructs the superior vena cava–right atrium inflow tract.
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masses (3×3 cm, x and y axis, respectively) in the right
atrium and in the left atrium (7×6×3 cm, x, y and z axis,
respectively) with signals equivalent to the myocardium. T2-
weighted images (Fig. 2h–j) revealed that the masses were
mildly high-intense. A 67Ga scintigraphy showed abnormal
uptake in the heart (Fig. 2k,l). Microscopic examination of
the biopsy specimen from the right cervical lymphnode
showed diffuse proliferation of large atypical lymphoid cells
with ovoid hyperchromatic nuclei and prominent nucleoli
(Fig. 3a). Immunohistochemical investigations disclosed
Fig. 2. Contrast-enhanced multislice computed tomographic images on the horizont
(large arrows) which surrounds the right coronary artery (RCA) and in the bottom o
the left atrium (arrow). Coronal image (d) showing obstruction of the superior ven
resonance images on the axial (e, f) and long-axis (g) planes showing iso-intensity
are mildly high-intense on T2-weighted images (h–j). Planar (k) and tomograph
(arrows).
negative reactivity with anti-keratin, anti-T cell, and positive
reactivity with CD 20 (Fig. 3b). Thus, the diagnosis of pri-
mary cardiac B-cell malignant lymphoma was confirmed and
the patient underwent systemic chemotherapy consisting of
cyclophosphamide, doxorubicin hydrochloride, vincristine
sulfate and prednisolone and monoclonal CD 20 antibody
(Rituximab) (R-CHOP). Surprisingly, there was marked re-
gression of the tumor 4 days after the initiation of R-CHOP
therapy, and almost complete disappearance of the tumor was
achieved 8 days after the R-CHOP therapy (Fig. 4). There
al axis (a, b) demonstrating non-contrast-enhanced masses in the right atrium
f the left atrium (small arrow). The long axis image (c) showing the mass in
a cava (SVC)–right atrium inflow tract by the tumor. T1-weighted magnetic
masses in the right (large arrows) and left atrium (small arrows). The masses
ic (l) images of 67Ga scintigram showing high isotope uptake in the heart



Fig. 3. (a) Histologic section from the cervical lymphnode showing large
abnormal cells with irregular nuclei (hematoxylin and eosin stain, ×600)
which positively stained for CD 20 antigen (b).
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were no major complications such as systemic or pulmonary
embolism.

2. Discussion

Primary cardiac lymphoma, defined as a non-Hodgkin's
lymphoma involving only the heart and/or pericardium or as a
lymphoma with the bulk of the tumor located on the heart is
extremely rare in immunocompetent patients, accounting for
1.3% of all cardiac tumors [1]. In the reviewed cases, appro-
ximately 80% is a B-cell lymphoma of the diffuse cell type
[2,3]. Primary cardiac lymphoma remains asymptomatic until
it produces a mass effect when the tumor obstructs cardiac
Fig. 4. T2-weighted magnetic resonance images 4 days (a–c) and 8 days (d–f) af
observed 4 days after the treatment (arrow) and complete disappearance of the tum
chambers and great vessels, pulmonary or systemic emboli-
zation, complete atrioventricular block and cardiac tampo-
nade. Transthoracic echocardiography is the first choice of
diagnostic modality for the diagnosis of primary cardiac
lymphomas, but because of its limited acoustic window, the
extent of the tumor can not be fully evaluated. Contrast-
enhanced computed tomography (CT) and MRI have
advantages over echocardiography because they provide
better contrast resolution and allow simultaneous visualization
of the great vessels, heart, pericardium, mediastinum and the
lung. Furthermore, CT and MRI may represent information
useful for the differential diagnosis of tumors depending on
their CT density and/or MR signal intensity characteristics,
especially in cardiac lipoma, osteochondrosarcoma and
pericardial cysts. Although reports describing CT character-
istics of primary cardiac lymphoma are rare, primary cardiac
lymphoma is characterized by homogeneous and poorly
enhanced mass [4], as was found in our patient. MRI may be
even more advantageous to CT because it allows tissue
characterization of the tumor. MRI findings on primary car-
diac lymphoma are scarce, but homogeneous, iso- or hypo-
intensity on T1-weighted image and relatively hyper-intensity
on T2-weighted image have been observed [4,5]. In addition,
heterogeneity of the signal intensity on T2-weighted image
has been reported to be related with a malignancy grade of
lymphoma [6]. Primary cardiac lymphoma, unlike other
cardiac malignancies, responds to chemotherapy. In fact, there
was almost complete disappearance of the tumor 8 days after
the initiation of R-CHOP therapy in our patient without
systemic or pulmonary embolism. Thus, accurate diagnosis
by CT and MRI, and subsequent early treatment are of utmost
importance in the management of patients with suspected
primary cardiac lymphoma.
ter the initiation of R-CHOP therapy. Marked regression of the tumor was
or was observed 8 days after the treatment.
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Fig. 1. (a) Volume rendering image showing the anomalous origin of the

right coronary artery (arrow) which arises from the left sinus of Valsalva
1. Case report

A 31-year-old man underwent multi-detector-row com-

puted tomography (MDCT) coronary angiography because

of episodes of chest pain followed by syncope in the early

morning. He was referred from another hospital where his

Holter ECG had shown transient ST-segment elevation on

inferior extremity leads and sinus bradycardia. Conven-

tional coronary angiography was performed but the right

coronary artery (RCA) could not be visualized. Myocardial

perfusion scintigraphy showed no perfusion defect after

exercise. MDCT was performed using an Aquillion 16 (16-

detector-row, Toshiba Medical, Tokyo, Japan). The scan

protocol and image reconstruction method have been

reported previously [1]. The reconstructed data were

transferred to a computer workstation (M 900 quadra,

AMIN, Tokyo, Japan) for processing the surface volume

rendering and virtual angioscopic images. The volume

rendering image (Fig. 1a) showed that the RCA arose from

the left sinus of Valsalva and coursed anteriorly between

the aortic root and the pulmonary artery. The axial image

(Fig. 1b) showed an acute angled take-off of the RCA from

the left main coronary artery. A 3D virtual angioscopic

image (Fig. 2) also demonstrated that the RCA originated

from the proximal portion of the left main coronary artery.
0167-5273/$ - see front matter D 2005 Elsevier Ireland Ltd. All rights reserved.
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With hesitation about surgical treatment, the patient was

maintained on oral medication by isosorbide dinitrate

uneventfully.
2. Discussion

The anomalous origin of the RCA is a rare condition,

but has clinical importance because nonfatal or fatal
logy 109 (2006) 125 – 126
and courses between the ascending aorta and the pulmonary artery.

Intramural course of the proximal portion of the right coronary artery

within the aortic wall can not be observed on this image. (b) Axial image

shows the right coronary artery (arrow) arising from the proximal portion of

the left main coronary artery (LMCA).



Fig. 2. Three-dimensional virtual angioscopic image showing a small

orifice of the right coronary artery (arrow) arising from the left main

coronary artery.
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myocardial infarction and sudden death occur in up to

30% of patients [2–4]. In the majority of patients, the

RCA arises from the left sinus of Valsalva, separately

from the left main coronary artery. On the other hand, the

anomalous origin of the RCA from the left main coronary

artery as a single coronary artery is extremely rare [5].

The causes of myocardial ischemia in this anomaly

remain unclear, but the acute angle take-off and kinking

of the RCA as it arises from the left main coronary artery,

flap-like closure of the abnormal coronary orifice,

compression of the RCA when it courses within the

aortic wall or between the aorta and the pulmonary artery,

and spasm of the anomalous RCA have been thought to

be the possible mechanisms [6]. In our patient, MDCT

demonstrated acute angle take-off of the RCA from the
left main coronary artery and intramural course within the

aortic wall. Although these findings suggest possible

causes of myocardial ischemia, our data could not clarify

the exact mechanism of myocardial ischemia because

MDCT images were obtained only in end-diastole, but not

in systole during which ostial stenosis or compression of

the RCA within the aortic wall might have occurred. In

addition, the flap-like texture of the RCA orifice might

have been overlooked because spatial resolution of

MDCT was limited. The future development in the

MDCT hardware which will provide higher spatial

resolution and allow motion analysis during the whole

cardiac cycle would be more informative for the evalua-

tion of the mechanisms by which myocardial ischemia is

provoked in patients with the anomalous origin of the

RCA.
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