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Abstract
Three cases of unexpected/sudden death (N = 2) or acute heart failure (N = 1) were investigated in our centre. The first patient
died unexpectedly after surgery for cardiac tamponade and constrictive pericarditis; at autopsy, gross features mimicked a
pericardial mesothelioma. The second patient died suddenly after recovering from a respiratory insufficiency episode; autopsy
revealed an epicardial mass encircling the right coronary artery. The third patient presenting symptoms mimicked a fulminant
myocarditis and she underwent endomyocardial biopsy. In all cases, histology disclosed a diffuse large B cell non-Hodgkin
lymphoma, localized to the pericardium together with the right ventricle and the conduction system, to the epicardium and the
right coronary artery or to the myocardium, respectively. Histology was crucial for the diagnosis, the atypical presentation
favouring other diagnostic hypotheses. Although primary cardiac lymphoma is uncommon and usually shows a sub-acute onset,
it may also cause unexpected/sudden death or acute heart failure.
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Introduction

Primary cardiac lymphomas (PCL) are rare, accounting for 1–
2% of the surgically resected heart tumors, their incidence
ranging between 0.15 and 1% at post-mortem examination
[1, 2]. The clinical symptoms are nonspecific and mainly re-
lated to the tumor location whereas the prognosis largely de-
pends upon early diagnosis and treatment [2, 3]. Although the
modern imaging techniques together with the endomyocardial
biopsy and the cardiac surgery evolution have dramatically
increased in vivo diagnosis of cardiac masses, cardiac tumors
may still cause acute heart failure or even sudden death [2–6].
We herein describe three cases of PCL in immunocompetent
patients, presenting with unexpected/sudden death or acute

heart failure, the signs and symptoms mimicking other disor-
ders. Histology was crucial for the diagnosis, the clinical pre-
sentation favouring other diagnostic hypotheses.

Case report

Case # 1 A 71-year-old man was referred to our Cardiac
Surgery Department because of cardiac tamponade with atrial
fibrillation. A pericardiocentesis, yielding 1200 cc of hematic
fluid, resulted only in a temporary improvement and the pa-
tient underwent partial pericardiectomy that showed a severe-
ly and diffusely thickened pericardium (Fig. 1a). The hemo-
dynamic conditions initially improved, but few hours later, the
patient clinical conditions suddenly worsened; he developed
irreversible heart failure, unresponsive to massive inotropic
support and died shortly after. At a complete autopsy (includ-
ing central nervous system examination), the pericardium
showed a diffuse plaque-like thickening, highly suggestive
of a pericardial mesothelioma and apparently infiltrating the
right ventricle free wall (Fig. 1j). The heart (weight 380 g) was
extensively sampled after gross examination of the cardiac
chambers, valves and coronary arteries, by short axis cuts.
Coronary arteries were transversely cut a 3–4 mm intervals
and paraffin embedded in several blocks. The conduction
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system, including the sinus atrial node region and the atrio-
ventricular system, was investigated according to a standard-
ized protocol; serial sections were stained by hematoxylin-
eosin and examined [7]. On the myocardial specimens,
Masson’s trichrome, elastic van Gieson, Perls’ and Congo
Red histochemical stainings were also performed to assess
fibrosis and to exclude infiltrative diseases such as hemochro-
matosis or amyloidosis. Histology of the mass showed a large
and diffuse cell lymphoid proliferation infiltrating the pericar-
dium, the adjacent right ventricle myocardium, the

atrioventricular node region and the right bundle branch of
the conduction system, (Fig. 1b, k, l). Immunophenotyping
of the infiltrates showed a B cell proliferation with features
(CD20+, CD79a+, Bcl2+, Bcl6+, CD3−, CD5−, CD10−; c-
Myc positivity in 10% neoplastic cells; an MIB1 labeling
index value of 90%) consistent with a diffuse large B cell
non-Hodgkin lymphoma (Fig. 1c). Additional cardiac find-
ings consisted of few mild to moderate atherosclerotic (class
II–III) lesions in the right and left coronary arteries with no
critical stenosis or ulceration, focal interstitial fibrosis in the

Fig. 1 First case: a gross features at surgery showing the diffuse
thickening of the pericardium, mimicking mesothelioma; b histology
shows a diffuse proliferation of large B cell lymphocytes that are (C)
CD20 positive. Second case: d Gross appearance of the mass encircling
the right coronary artery; e histology shows a diffuse infiltration by large
B cell lymphocytes, encircling the right coronary artery and f CD20
positive. Third case: g four endomyocardial biopsy fragments at low
magnification, two of them (at the right end side) with an infiltrate that
at higher magnification, h shows a lymphoid morphology and is i CD20
immunoreactive. Additional features from the 1st case: j gross features

after formalin fixation showing right ventricle infiltration by the mass,
low (k; arrow, the atrio-ventricular node;★, the right bundle branch) and
higher (l) magnification pictures showing infiltration of the conduction
system by the lymphoma (b hematoxylin and eosin, original magnifica-
tion 4×; c, f, i immunoperoxidase technique with hematoxylin
counterstaining, c, f original magnification 40×, i original magnification
20×; e, l hematoxylin and eosin, original magnification 20×; g, k hema-
toxylin and eosin, original magnification 2×; h hematoxylin and eosin,
original magnification: 10×)
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free left ventricle myocardium [8]. No lymphadenopathy and
no other significant lesion were shown in any other organ or
tissue.

Case # 2A 77-year-old woman with a history of severe chron-
ic obstructive pulmonary disease (COPD) and systemic arte-
rial hypertension died suddenly during transfer on ambulance
from a general hospital to a rehabilitation centre. She had been
previously hospitalized and successfully treated for a respira-
tory failure episode with stabilization of the respiratory func-
tion. The cardiac arrest was unresponsive to prompt resusci-
tation maneuvers and immediately preceded by ventricular
tachycardia with oxygen desaturation. During the hospital
stay, ECG did not show any significant alteration and a tho-
racic CT scan did not reveal any pericardial or pleural effu-
sion, nor mediastinal lymphadenopathy. A complete autopsy
(including central nervous system examination) showed an
epicardial mass measuring 8 × 3 cm, encircling and
compressing the proximal third of the right coronary artery
from its origin (Fig. 1d). The heart (weight 290 g) was grossly
examined and then sampled, together with the epicardial
mass, the coronary arteries and the conduction system, as

described in case #1. Histology and immunohistochemistry
of the mass disclosed a diffuse large B cell lymphoma
(immunophenotype: CD20+, CD79a+, Bcl2+, Bcl6−, CD3−,
CD5−, CD10−; MIB1 labeling index value of 90%) (Fig.
1e, f). The lymphoma did not involve the conduction tissue
or any other cardiac structure, organ, or tissue. Additional
cardiac findings consisted of mild dilatation of the right car-
diac chambers, focal interstitial fibrosis with mild compensa-
tory myocyte hypertrophy in both ventricles; the epicardial
coronary arteries showed mild fibrous intimal thickening or
thin fibroatheromas (class I–III atherosclerotic lesions) with
no critical stenosis [8]. In the lungs, features consisting with
COPD were found, i.e., areas of emphysema, alveolar wall
thickening and bronchiectasis. No lymphadenopathy and no
other significant lesion were shown in any other organ or
tissue.

Case #3 A previously healthy 55-year-old woman was admit-
ted to our Emergency Department with recent and rapidly
worsening tachycardia and dyspnea, unresponsive to medical
treatment. ECG showed sinus rhythm and minor ST-T non-
specific alterations. Laboratory tests revealed a slight increase

Fig. 1 continued.
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of HS troponin (194 ng/L) and CRP (5.2 mg/dL) whereas an
angio-CT excluded pulmonary embolism. A 2D echocardiog-
raphy evidenced normal sized ventricles with diffuse kinetic
alterations. A fulminant myocarditis was suspected, and the
patient underwent a right endomyocardial biopsy. Four
endomyocardial biopsy samples were obtained by the percu-
taneous procedure, formalin-fixed and paraffin-embedded.
Serial sections were obtained and stained with hematoxylin-
eosin, Masson’s trichrome, Elastic van Gieson, Congo Red
and Perls’ stainings, together with immunoperoxidase
stainings for lymphocytic (CD3 and CD20) and monocytic
antigens (KP1 clone) according to a previously established
protocol [4]. But histology showed a diffuse large cell lym-
phoid infiltrate in two out of four biopsy samples, in the en-
docardium and the adjacent myocardium. No other significant
finding was detected by histology. Based on histology and
immunohistochemistry (immunophenotype: CD20+, CD79+
, Bcl2+, Bcl6+, CD3−, CD5−, CD10−; c-Myc positivity in
12% neoplastic cells; MIB1 labeling index value of 90%)
results, a diffuse large B cell non-Hodgkin lymphoma was
diagnosed (Fig. 1g–i). No lymphadenopathy or other organ
involvement was evidenced by further investigations. The pa-
tient was then addressed to standard chemotherapy (R-CHOP
regimen, i.e. cyclophosphamide, doxorubicin, vincristine and
prednisone plus rituximab) and she is recovering well at
12 months, without evidence of residual or recurrent disease.

Discussion

PCLs are uncommon and usually show a sub-acute onset
[1–3, 9]. So far, sudden/unexpected death or acute heart fail-
ure presentation are quite rare and very few cases have been
recently reported [5, 10, 11]. In case #1, unexpected death
occurred after pericardiectomy that was initially followed by
a temporary recovery; the diffuse infiltration of either the peri-
cardium and the ventricular wall (causing diastolic dysfunc-
tion) together with the involvement of the conduction consti-
tuted the anatomical substrate of the rapid worsening after
surgery leading to the unexpected death. As to case #2, it
could be hypothesized that the right coronary artery involve-
ment played a major role in causing the fatal arrhythmia and
the sudden death of the patient, in absence of conduction sys-
tem involvement.

In the immunocompetent patients with PCL, the most com-
mon symptoms are represented by chest pain, dyspnea, peri-
cardial effusion and arrhythmias [2, 12–14]. In these three
immunocompetent patients, PCL, causing sudden/
unexpected death or acute heart failure, showed an atypical
presentation mimicking other disorders. Histology was then
crucial for the definite diagnosis and allowed a prompt treat-
ment in the patient undergoing endomyocardial biopsy.

Histology is considered the gold standard for the differen-
tial diagnosis of cardiac masses; apart from rhabdomyoma of
the infants and foetuses, it is required for either adequate treat-
ment or prognosis of cardiac tumours [1, 4–6]. Diffuse large B
cell lymphoma represents the most frequent PCL and often
involves the right heart as it was in all three cases of the
present report [1–3, 12]. The pericardial infiltration has been
previously reported in PCL whereas the involvement of the
proximal right coronary artery that we observed in the case #2
is uncommon [2, 9]. In the case #1 showing a diffuse pericar-
dial infiltration that grossly mimicked a pericardial mesothe-
lioma, the pericardial involvement was very likely preceding
the ventricle invasion.

The mean reported survival of PCLs is 23 months, but
prognosis has been improving in the last decade because of
earlier diagnoses, prompt and appropriate treatments as it was
in our third case [12–14]. Late diagnosis that negatively influ-
ences the prognosis was obviously the circumstance of our
first two cases with post-mortem diagnosis, whereas the pa-
tient with in vivo diagnosis by endomyocardial biopsy
showed a PCL limited to the heart (stage I) that could benefit
the treatment.

In conclusion, an atypical presentation favouring other di-
agnostic hypotheses characterized these three cases, PCL
causing unexpected/sudden death or acute heart failure in
three immunocompetent patients; histology was crucial for
the diagnosis on endomyocardial biopsy or at post-mortem
investigations. The early and prompt diagnosis of lymphoma
by endomyocardial biopsy influenced positively the outcome
of the PCL mimicking fulminant myocarditis.
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