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Primary malignant cardiac tumors are rare. Among these tumors, cardiac plasmacytoma is
extremely rare and is the subject of few case reports. We present the case of a 73-year-old
man who had isolated cardiac plasmacytoma 26 years after successful treatment of an
axillary plasmacytoma. Multiple imaging methods—including echocardiography, cardiac
magnetic resonance, and positron-emission tomography/computed tomography—were
valuable and complementary to each other in this patient’s diagnosis and optimal manage
ment. His case illustrates the use of these techniques in the successful diagnosis and treat
ment of a rare clinical entity, cardiac plasmacytoma. (Tex Heart Inst J 2014;41(5):554-7)
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A Rare Clinical Entity

N

ewer imaging methods in cardiology have facilitated the recognition, diagnosis, and characterization of various cardiac masses. Our patient was a
73-year-old man with a history of soft-tissue plasmacytoma, who presented
26 years later with cardiac involvement. In the course of his treatment, we had the opportunity to use multiple imaging methods that proved extremely valuable in locating
and characterizing this cardiac tumor.

Case Report
A 73-year-old white man was diagnosed with acute pancreatitis and gallstones in September 2010. During the preoperative evaluation for cholecystectomy, transthoracic
echocardiography (TTE) revealed both a mass in the heart that involved the apical
septum and a small pericardial effusion (Fig. 1).
Twenty-six years earlier, the patient had undergone surgical excision of a left axillary
plasmacytoma; when the plasmacytoma had recurred in that same location one year
later, he had been treated with excision and local radiotherapy. Twelve years before
the present admission, he had experienced a myocardial infarction, for which he had
undergone angioplasty and stent placement in the left anterior descending coronary
artery. His risk factors included type 2 diabetes mellitus, systemic arterial hypertension, and hyperlipidemia.
After our discovery of the endocardial mass invading the interventricular septum,
an endomyocardial biopsy revealed sheets of mononuclear cells with eccentric nuclei
and moderately abundant cytoplasm; occasional Russell bodies were seen (Fig. 2).
Immunohistochemical staining for CD138 was strongly positive in these cells. These
findings suggested that the cells were plasma cells and that the mass was a plasmacytoma.
On initial evaluation, our patient had mild dyspnea on exertion. His blood pressure was 121/76; heart rate, 73 beats/min; and respiratory rate, 18 breaths/min. An
electrocardiogram showed sinus rhythm, left anterior hemiblock, and inverted T waves
in leads V1 through V6. A skeletal survey revealed osteolytic lesions in the calvaria
and on the 2nd cervical vertebra (C2). Serum protein electrophoresis revealed a faint
abnormal band, too small to quantitate; but it was identified via immunofixation
as an immunoglobulin G λ band, which was most likely an oligoclonal band. No
paraprotein was identified on urine protein electrophoresis, but immunofixation revealed a serum free κ light-chain band. The serum free light-chain analysis showed an
elevated κ light chain of 53.8 mg/L, with an abnormal κ:λ ratio of 2.38. This finding
is consistent with the cardiac biopsy report that our patient’s abnormal cells expressed
κ light chain.
Bone marrow biopsy specimens revealed neither morphologic nor immunophenotypic evidence of myeloma. Cytogenetic findings were of a normal male karyotype. These
negative findings suggested that the patient had a rare solitary cardiac plasmacytoma.
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The patient underwent further investigation with
TTE, cardiac magnetic resonance (CMR), and a positron-emission tomographic/computed tomographic
(PET/CT) scan to better identify the tumor’s margins
and the extent of cardiac infiltration (Fig. 1). The PET/
CT results also further characterized the skeletal lesions
at the calvaria and the C2.
A TTE showed a mass that involved the apex, filled
the pericardial space, and extended even beyond. It also
revealed a small congenital ventricular septal defect
with left-to-right shunting. The left ventricular (LV)
ejection fraction was 0.30.
Cardiac magnetic resonance from the 3-chamber
view, aided by gadolinium intravenous contrast administration, clearly revealed a mass—isointense on T1 and
T2 weighting—that involved the distal ventricular septum and was 5.7 × 2.2 cm in size (Fig. 3).
A whole-body PET/CT scan with intravenous fluorodeoxyglucose (Fig. 4) showed an area of increased tracer
uptake, which signified a tumor. The tumor involved
the anterior LV and the apical intraventricular septum.
It was 5.7 × 3 cm, which was similar to the CMR measurement. The maximum standardized uptake value
(SUV) was 8. Focal uptake of tracer was also seen in the
4th anterior rib, just anterior to the mass. Furthermore,
PET/CT scanning showed only marginal uptake in a
small lesion in the right frontal bone, and no uptake in
the C2 lesion.
After multidisciplinary evaluation by staff members
of cardiothoracic surgery, cardiology, hematology/oncology, and radiation oncology, the lesion was thought
to be unresectable. We planned chemotherapy, to be
followed by radiotherapy. In light of the patient’s severely reduced LV ejection fraction, radiotherapy for the
cardiac plasmacytoma was not considered for the early
stage of treatment. Because of the size and location of
the lesion, therapeutic doses could have compromised
cardiac function still further. We reasoned that a favorable response to the chemotherapeutic regimen would
result in a smaller cardiac target, a lower radiation dose,
and possibly less toxicity.
The patient was treated with 6 cycles of cyclophosphamide, bortezomib, and dexamethasone. The patient
had no exacerbation of cardiac symptoms. He developed peripheral neuropathy because of the bortezomib,
which responded to gabapentin. After the completion
of chemotherapy, CMR images showed a mass slightly
reduced in size (Fig. 5). More specifically, the tumor
was 5 × 1.2 cm on the CMR 3-chamber view and was
again isointense on T1- and T2-weighted imaging and
cine imaging.
Radiotherapy consisted of a 3-dimensional technique
that used 18-MV tangential beam and daily image
guidance to target the CMR-defined tumor. The total
radiation dose was 20 Gy, delivered in 10 fractions.
The radiation treatment was well tolerated. A PET scan
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Fig. 1 Transthoracic echocardiogram (4-chamber view) reveals,
in the right ventricular apex, an echogenic mass that involves the
distal interventricular septum.

Fig. 2 Photomicrograph shows sheets of mononuclear cells
with eccentric nuclei and moderately abundant cytoplasm;
occasional Russell bodies are seen (H & E, orig. ×600).

Fig. 3 Cardiac magnetic resonance image with T2 weighting
(3-chamber view) shows the 5.7 × 2.2-cm tumor (arrows).

Cardiac Plasmacytoma

555

Fig. 4 Positron-emission tomographic/computed tomographic
image (axial view) reveals, in the anterior portion of the heart,
a large hypermetabolic mass that displays intense uptake of
fluorodeoxyglucose.

reported.6-14 Primary plasmacytoma can occur as bone
plasmacytoma or as extramedullary plasmacytoma.
Our patient had a cardiac plasmacytoma confirmed
by cardiac biopsy. Transthoracic echocardiography, possessed of high temporal and spatial resolution, identified
a cardiac mass that involved the apex and the pericardial
space. Cardiac magnetic resonance clearly revealed the
tumor’s margins and size. The mass was isointense on
T1- and T2-weighted imaging. On CMR, gadolinium
administered intravenously further characterized the
mass as a vascular structure. Cardiac magnetic resonance offers a wide variety of tools to localize, characterize, and evaluate cardiac masses and their physiologic
effects. It provides excellent soft-tissue characterization.15
In addition, PET/CT scanning both shows the mass
and identifies contiguous bone involvement.16
Summary. Mutimodality imaging can identify and
characterize cardiac tumors in patients with cardiac
masses. Visualization by means of echocardiography,
MRI, and PET/CT enable evaluation of the extent of
tumor involvement in the heart and in structures adjacent to the heart. Once the location and extent of

A

Fig. 5 Post-chemotherapy cardiac magnetic resonance image
with T2 weighting (3-chamber view) shows the slightly reduced
size (arrows) of the mass (5 × 1.2 cm) before radiotherapy.

performed 3 months after the cessation of treatment
showed a diminished area of tracer uptake in the anterior LV and the cardiac apex.
The patient remained free of chest pain, shortness of
breath, and arrhythmias 6 months after completion of
his treatment protocol. A PET/CT scan revealed an impressive reduction in tumor size (Fig. 6).

B

Discussion
Malignant cardiac tumors are rare entities. Most affect
the myocardium through direct invasion, or by venous,
arterial, or lymphatic metastases.1,2 Most primary tumors of the heart are benign, and most of the benign
cardiac tumors are myxomas.3 Primary malignant tumors are very rare and are usually sarcomas.
Cardiac plasmacytoma is an extremely uncommon
malignant heart tumor. Plasmacytoma can manifest
itself either as a solitary plasma-cell tumor (primary)
or as part of multiple-myeloma disease (secondary).4,5
Cardiac involvement can occur in either event. Both
conditions are rare entities; only a few cases have been
556
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Fig. 6 Positron-emission tomographic/computed tomographic
images (axial views) show A) the large mass in the anterior por
tion of the heart at the time of presentation and B) substantial
reduction of tumor size post-radiotherapy. Almost no tracer
uptake is visible at the site of the previously existing hyper
metabolic mass.

Volume 41, Number 5, 2014

these tumors have been determined, these techniques
offer information that can be crucial to treatment and
follow-up. Our patient’s case illustrates the use of these
techniques in the successful diagnosis and treatment of
a rare clinical entity, cardiac plasmacytoma.
Addendum

In March 2014, new lymph nodes were discovered in
the mediastinum of our patient, along with a retrocardiac mass. Upon biopsy, this area had a microscopic appearance similar to that of the prior biopsy samples. The
problem has since been resolved through radiotherapy
and chemotherapy.
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