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Tumors involving the heart are rare, and the majority of them are benign. Secondary
lymphoma with localization to the heart is the third most common malignant heart
tumor and is more common, by far, than primary cardiac lymphomas. In patients 
with human immunodeficiency virus, the risk of development of systemic lymphoma 
is 60 to 200 times higher than in the general population. Symptoms usually consist of
chest pain and dyspnea. Patients can also present with obstructive symptoms, based on
the location and size of the tumor, and signs such as elevated jugular venous pressure,
peripheral edema, ascites, and hepatomegaly. Transthoracic echocardiography is the
initial modality of choice for diagnosis of cardiac lymphomas because it is readily avail-
able and helps localize the tumor, but transesophageal echocardiography and magnetic
resonance imaging remain the best tests for evaluation. Treatment consists primarily of
chemotherapy, and anticoagulation can be used in certain cases where embolization 
of the tumor is likely. This case review describes a 37-year-old man with past medical
history significant for herpes zoster and stage 1 syphilis who presented with complaints
of weight loss, intermittent fevers, and vague chest pains of 1-month duration.
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A37-year-old man with distant medical history of herpes zoster and stage 1
syphilis, active polysubstance abuse, and irregular follow-up presented to
the emergency department with complaints of intermittent fevers, weight

loss, and vague chest pains of 1-month duration. He had a temperature of 101°F,
heart rate of 128 beats/min, blood pressure of 100/66 mm Hg, and respiratory
rate of 16 breaths per minute. His oxygen saturation was 98% on room air.
Examination was significant for generalized lymphadenopathy and oral thrush.
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Oral swab testing was positive for
human immunodeficiency virus
(HIV) infection. His CD4 count was
166, and his viral load was more than
500,000 copies. The evaluation for
the chest pains suggested a nonis-
chemic etiology. A diagnosis of ac-
quired immunodeficiency syndrome
(AIDS) was made, and the patient was
discharged home to follow up as an
outpatient in the infectious disease
clinic with initiation of highly active
antiretroviral therapy (HAART).

Outpatient follow-up 1 week later
in the infectious disease clinic re-
vealed persistent fevers, new onset
pain in the right calf, and intermit-
tent headaches. His vital signs were
blood pressure of 90/65 mm Hg,
heart rate of 125, respiratory rate of
22 breaths per minute, and temperature
of 104°F. The patient continued to
have generalized lymphadenopathy
with new findings of visible inflam-
mation of the right leg and negative
signs of meningitis. He was readmit-
ted to the hospital to rule out under-
lying lymphoma. Heparin was started
prior to obtaining ultrasound of the
legs for presumed deep vein thrombo-
sis. Doppler ultrasound of the right
leg was negative for deep vein throm-
bosis. Lumbar puncture was negative
for meningitis. Laboratory data were
consistent with normocytic anemia
and lymphopenia. The lactate dehy-
drogenase (LDH) levels were elevated,
at 550 U/L.

The hematology and oncology ser-
vice recommended that clinicians
obtain a bone marrow and lymph
node biopsy. The patient subse-
quently underwent a computed to-
mography scan (CT) of the chest and
abdomen, which showed a small
filling defect in the right atrium
measuring 2.2 � 2.1 cm, along with
diffuse lymphadenopathy in the
mediastinum and abdomen and
trivial pericardial effusion. It also
showed the presence of multiple
pleural and subpleural nodular opac-
ities of variable sizes suggestive of
the embolic process (Figure 1). Anti-
coagulation was started again after
initial discontinuation.

A transthoracic echocardiogram
(TTE) performed on the same day
did not show any mass in the right
atrial cavity. The patient continued
to be hypotensive on the subsequent
days and kept receiving intravenous
fluids to maintain blood pressure.
On the seventh hospital day, he was
found to be in acute respiratory dis-
tress and had developed a harsh sys-
tolic murmur at the left lower ster-
nal border. He was also noted to
have a right basal infiltrate and in-
creasing cardiac silhouette on the
chest x-ray. Intravenous antibiotics
for hospital-acquired pneumonia
were started. The patient underwent
a repeat chest CT scan to rule out
worsening pulmonary embolization.
Again, the scan showed the right

atrial mass, which had increased in
size—despite anticoagulation in the
past—to 5.0 � 3.0 cm, and there was
interval appearance of moderate
pericardial effusion. The CT scan
again showed the presence of multi-
ple pleural and subpleural opacities
of variable sizes, which had in-
creased in size from the previous
study (Figure 2).

A TTE performed at that time,
again to rule out infective endocardi-
tis, showed a right atrial mass mea-
suring 5.0 � 3.1 cm. The mass was
attached to the superior aspect of the
right atrium and appeared to infil-
trate the wall. TTE also showed right
ventricular dilatation, tricuspid re-
gurgitation, and moderate pericar-
dial effusion without any evidence of
a tamponade. The estimated pul-
monary artery pressure was 46 mm
Hg, and there was no evidence of
vegetations (Figure 3).

The swelling of the right calf and
the high-grade fevers persisted. The
platelet count had significantly de-
creased since admission; therefore
anticoagulation had to be discon-
tinued. The LDH levels increased to
1540 U/L. The histopathology on
biopsy of the bone marrow, en-
larged left axillary lymph node, and
right gastrocnemius muscle showed
infiltration of the malignant cells
in the bone marrow, lymph node,
and gastrocnemius muscle, which
stained positive for CD20 and

Figure 1. A contrast-enhanced computed tomography scan of the chest shows a filling defect in the right atrium measuring 2.2 � 2.1 cm in the
transverse section invading the atrial wall. www.medreviews.com
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Ki-67, and it provided confirmation
of aggressive B-cell lymphoma 
(Figure 4).

The patient was started on
chemotherapy with intravenous
steroids and cyclophosphamide,
along with allopurinol to prevent
tumor lysis syndrome. His condi-
tion, however, continued to deterio-
rate, and he developed increasing
dyspnea related to pericardial effu-

sion and resistant hypotension,
which was not responding to intra-
venous fluids. The patient was trans-
ferred to the intensive care unit and
began vasopressor support. He was
intubated for airway protection.
However, he was noted to have se-
vere lactic acidosis and became un-
responsive on the 15th hospital day.
All resuscitation measures failed to
revive him.

Discussion
Tumors involving the heart, benign
or malignant, are rare, and the ma-
jority of them are benign. The most
common primary benign cardiac
tumor is myxoma, and the most
common primary malignant cardiac
tumors are usually sarcomas followed
by lymphomas.1 Only about 2% of
cardiac tumors are primary cardiac
lymphomas. Secondary lymphoma

Figure 2. Contrast-enhanced computed tomography scan of the chest shows the presence of a filling defect in the right atrium measuring 
5.0 � 3.0 cm. www.medreviews.com

Figure 3. Apical view of the heart (A) showing the tumor attached to the right atrial wall measuring 5.0 � 3.1 cm. The magnified view shows inva-
sion into the wall (B). The right ventricular inflow view shows the presence of the mass (C). www.medreviews.com

Figure 4. This histopathology shows magnified views of the lymph node (A), muscle (B), and bone marrow (C), showing the infiltration by the ma-
lignant cells with an increased nuclear-to-cytoplasmic ratio that is positive for CD20 and negative for CD3, which is consistent with B-cell lymphoma
(B). These images also demonstrate the predilection for tumor cells to invade blood vessels. www.medreviews.com
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with localization to the heart is the
third most common malignant heart
tumor, seen in 8% to 26% of autopsy
cases, and is more common by far
than primary cardiac lymphomas.2

Both primary and secondary cardiac
lymphomas occur more commonly
in immunocompromised individu-
als.3 In HIV-infected patients, the risk
of development of systemic lym-
phoma is 60 to 200 times higher than
in the general population.4 AIDS-re-
lated diffuse large B-cell lymphoma is
the most common histology type
and usually affects patients with ad-
vanced immunodeficiency. Kaposi
sarcoma is another common malig-
nancy associated with AIDS and
other immunocompromised condi-
tions, and it usually presents with as-
sociated mucocutaneous involve-
ment.5 Lymphoma very often
presents with widespread tumors,
with an approximately 80% predom-
inance of extranodal localizations.
The central nervous system, bone
marrow, and gastrointestinal tract are
the most frequently involved sites,
but other sites can also be involved.6

The spread to the heart is usually
hematogenous, although direct
spread from the mediastinum can
also occur.7 Metastatic cardiac lym-

phomas are rarely diagnosed based
on symptoms but usually discovered
on autopsy. Symptoms usually con-
sist of chest pain and dyspnea, as in
the patient described here.7,8 They
can also present with obstructive
symptoms, based on the location and
size of the tumor, and signs such as
elevated jugular venous pressure, pe-
ripheral edema, ascites, and he-
patomegaly. Other associated signs
are pericardial effusion with or with-
out tamponade, arrhythmias, hy-
potension, and pulmonary emboliza-
tion.9-11 Acute myocardial infarction
may be simulated by diffuse myocar-
dial infiltration. Because the inci-
dence of non-Hodgkin’s lymphoma
is more common in people with HIV
infection, a large solitary right atrial
mass in conjunction with pericardial
effusion in a patient with HIV should
be considered lymphoma until
proven otherwise.12 Cardiac tumor in
the right atrium and pericardial effu-
sion with pulmonary tumor em-
bolism and obstructive symptoms, as
in our patient, is a very unique pre-
sentation, making it more difficult to
treat and to prevent embolization
from the cardiac tumor.13

Diagnosis is based on clinical
suspicion. Laboratory data show

elevated LDH and decreasing choles-
terol levels as the tumor progresses.
Other laboratory findings can be re-
lated to involvement of bone mar-
row in metastatic lymphoma. Chest
x-ray can show cardiomegaly sugges-
tive of pericardial effusion or the
right atrial enlargement.2,14 The elec-
trocardiogram may show tachycar-
dia, arrhythmias, ST-T wave changes,
conduction delay, and low-voltage
QRS.14 TTE is the initial modality of
choice for diagnosis of cardiac lym-
phomas because it is readily available
and helps localize the tumor.7 It also
provides information on the possi-
bility of embolization and any ob-
structive mass effects due to the
tumor. Transesophageal echocardio-
graphy (TEE) is considered superior
to TTE and can help visualize masses
missed on TTE.15 However, in our pa-
tient, TTE clearly showed the mass in
the atrial cavity attached to the su-
perior wall and was diagnostic. Car-
diac magnetic resonance imaging
(MRI) has been described as the best
diagnostic procedure, offering pre-
cise data on localization and size of
the tumor, and it has been regarded
as better than a CT scan with
contrast.15,16 T1- and T2-weighted
images can identify the chemical

Main Points
• Diffuse large B-cell lymphoma related to acquired immunodeficiency syndrome is the most common histology type

and usually affects patients with advanced immunodeficiency.

• Symptoms usually consist of chest pain and dyspnea. Patients can also present with obstructive symptoms, based on
the location and size of the tumor, and signs such as elevated jugular venous pressure, peripheral edema, ascites, and
hepatomegaly.

• Because the incidence of non-Hodgkin’s lymphoma is more common in people with human immunodeficiency virus
(HIV) infection, a large solitary right atrial mass in conjunction with pericardial effusion in a patient with HIV should
be considered lymphoma until proven otherwise.

• The information provided by echocardiography and cardiac magnetic resonance imaging or a computed tomography
scan is generally sufficient to enable physicians to make a decision regarding the need for biopsy or surgery, which can
establish a definitive histological diagnosis.

• B-cell lymphomas are very sensitive to chemotherapy, and the addition of highly active antiretroviral therapy in the
HIV population has improved survival.
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microenvironment within the tumor
and help identify the type of
tumor.16 The information provided
by echocardiography and a cardiac
MRI or CT scan is generally sufficient
to enable physicians to make a deci-
sion regarding the need for biopsy or
surgery, which can establish a defin-
itive histological diagnosis.

Transvenous endomyocardial biopsy
can provide specimens for definitive
histopathological diagnosis. Infiltra-
tion into the myocardium by malig-
nant cells that are CD20–positive
and CD3–negative are characteristic
of B cell lymphoma. A positive Ki-67
stain indicates an aggressive nature
of the lymphoma.12 When cardiac
lymphomas are not diagnosed ante-
mortem, the diagnosis is often made
on autopsy.

Before the widespread availability
of HAART, treatment outcomes for
patients with HIV-associated lym-
phomas were very discouraging.17

But studies have found that the
tolerance for HAART is much bet-
ter than for chemotherapy, and
HAART is now the standard of care.18

Treatment with the conventional
CHOP (cyclophosphamide, hydroxy-
daunorubicin, Oncovin [vincristine],
prednisone) regimen with rituximab,
an anti-CD20 monoclonal antibody,
has shown much promise.12 Autolo-
gous hematopoietic stem cell
transplantation with high-dose
chemotherapy has become possible
recently due to the availability of
HAART.19 In a phase II National
Cancer Institute trial, chemotherapy
with EPOCH (etoposide, prednisone,
vincristine, cyclophosphamide, dox-
orubicin) showed a survival rate of
73% at 33 months.20 B-cell lym-
phomas, as mentioned, are very
sensitive to chemotherapy, but
chemotherapy itself can make a

tumor fragile via tissue necrosis and
raise the risk of embolism. Sudden
death has occurred early after
chemotherapy due to massive pul-
monary embolism.21 Anticoagula-
tion has been recommended along
with chemotherapy to prevent em-
bolization for certain cases.

Conclusion
Secondary heart involvement should
be suspected in non-Hodgkin’s lym-
phoma patients who present with
even mild nonspecific heart symp-
toms. Because the incidence of 
non-Hodgkin’s is more common in
people with HIV infection, a large
solitary right atrial mass in conjunc-
tion with pericardial effusion in a pa-
tient with HIV should be considered
lymphoma until proven otherwise.
The hematogenous route is the most
common pattern of involvement, so
even extrathoracic lymphomas can
present with heart dissemination.
Appropriate imaging procedures to
evaluate the mass include echocar-
diography, preferably TEE. TTE, how-
ever, was conclusive and diagnostic
in this patient. Treatment primarily
consists of chemotherapy, and the
addition of HAART helps build up
hematological reserve, especially for
patients with advanced immune
dysfunction.
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