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Abstract: Primary cardiac lymphoma (PCL) is a rare hematological malignancy with involvement of the heart and/
or pericardium. It belongs to the extra-nodal non-Hodgkin’s lymphoma (NHL). The most common histological type
is diffuse large B cell lymphoma. It generally carries a poor prognosis due either to a delay in the diagnosis or to
infiltration of heart structures. Here, we described a 68-year-old male patient who was diagnosed with PCL and
accompanied with severe wound infection. The patient receives PR after 6 cycles of R-CHOP regimen, and the
wound infection was healing after treated with broad-spectrum antibiotics. We summarize the literatures, and briefly
describe the manifestations, diagnosis, treatments and prognosis of PCL. Echocardiography, CT, MRI and PET-CT
are used to evaluate the tumor, and our case is the very first case-report of primary cardiac lymphoma with PET-CT
scan evaluation before and after chemotherapy. PCL is a rare disease, which be diagnosed and treated in time may
improve its prognosis, however, its biological and clinical characteristics are still unknown. The goals of this article
are to raise awareness of this disease, show the difficulties of diagnosing and also put emphasizes on the role of
chemotherapy in its treatment, so that PCL can be diagnosed and treated in time.
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Introduction pain, shortness of breath and intense fatigue
which had lasted for half a month. Diagnosis of
a cardiac tumor was made with the help of
echocardiography, which confirmed the pres-
ence of a mass in the right atrium. With a pre-
sumptive diagnosis of a cardiac tumor, an open
chest operation was performed, during which a
biopsy of the tumor was taken. Fast pathologi-
cal examination of the frozen tissue suggested
the diagnosis of lymphoma, also because the
mass was tightly adhered to the surrounding
tissue, so doctors finished the surgery without
resectting the mass completely. Postoperative
pathological examination showed a diffuse
large B cell lymphoma. A detailed histological
exam of the tumor revealed that the cells was

Primary cardiac tumor is a rare disease, with an
incidence ranging from 0.001% to 0.03%, 80%
of them are benign tumors [1]. PCL constitutes
about 1.3%-2% of all heart tumors, and 5% of
primary malignant tumors of heart [1, 2]. The
clinical manifestations may be variable attrib-
uted to the location of the tumor, that is why it
is so difficult in diagnosing. Different patients
react differently to the treatment, and symp-
toms progress rapidly even with timely treat-
ments, all of the above make a poor prognosis
of PCL. In fact, primary lymphomas of the heart
is so rare that their clinical and biological
behavior is largely unknown. Here, we reported

a rare case of PCL With severe wounq infection CD20(+), CD3(-), pax-5(+), CD5(-), CD10(), bcl-
after an open-heart biopsy, and reviewed the 2(+), bcl-6(+), MUML(+), Ki-67(+80%), P53(),
literatures.

C-Myc(+20%), and molecular pathological exam
showed EBER(-) (Figure 1). IGH and IGK gene
rearrangement test showed IGH Fr2A+Fr2B
A 68-year-old previously healthy male was was positive, and IGH Fr3A, IGK was negative.
admitted to a local hospital because of chest Positron emission tomography-computed to-
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Figure 1. Histomorphology of the right atrial mass. A: Differentiation with severe cytologic atypia (H&E; original
maghnification, x200); B: Cell membrane expression of CD20 (original magnification, x200); C: Nuclear expression
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of PAX-5 (original magnification, x200); D: Cell membrane expression of bcl-2 (original magnification, x200); E:
Nuclear expression of bcl-6 (original magnification, x200); F: Nuclear expression of c-myc more than 20% (origina
maghnification, x200); G: Nuclear expression of MUM-1 (original magnification, x200); H: Nuclear expression of ki-
67 more than 80% (original magnification, x200). (It's a frozen tissue of right atrium, a tiny tissue full of tumor cell
and very few normal cardiomyocytes, which made histological exam extremely difficult).

mography (PET-CT) scan revealed post thora-
cotomy changing; tumor infiltration of the heart,
mediastinal and abdominal lymph nodes, left
Kidney, and jejunum; pericardial and pleural
effusion on both sides (Figure 2A). After sur-
gery, the patient developed severe wound
infection with liquid exuding form the incision.
With the general condition getting worse, the
patient was transferred to our department.

On admission, the patient had no complaints of
fever above 38°C, night sweating or loss of
more than 10% of body weight over a period of
six months or less (B symptoms). Physical
examination revealed a severely infected ster-
nal incision with pus exuding continuously from
the wound, and sinuses can be found (Figure
3). Exudate culture proved staphylococcus
aureus infection. A bone marrow biopsy was
obtained to evaluate for involvement by lym-
phoma, the result was negative. A transthoracic
echocardiography (TTE) showed a massive
tumor occupying almost all of the right atrium,
about 6.2 cmx4.8 cm in size, and the foramen
ovale was reopening with bidirectional current
shunt, slight pericardial effusion (Figure 4A,
4B). Electrocardiogram (ECG) revealed atrial
flutter with 3:1 atrioventricular conduction, T
wave change. The final diagnosis of this patient
is non-Hodgkin’s lymphoma (primary cardiac
lymphoma, diffuse large B cell, staging IV A, IPI
4), and arrhythmia (atrial flutter). Therefore, we
disinfected the incision twice a day, daptomycin
was used to control the infection, which was
insensitive to vancomycin. In the other hand,
the patient received systemic chemotherapy
with a dose-reduced R-CHOP regimen (mini
R-CHOP: rituximab 375 mg/m? dO, cyclophos-
phamide 375 mg/m? di, epirubicin 35 mg/m?
d1, vindesine 1 mg/m? d1 and prednisone 40
mg/m? d1-d5). After the first cycle of R-CHOP
regimen, patient’s general condition was
improved, all symptoms were relieved, and the
wound was also recovering. Because of the
good response, we continued the R-CHOP regi-
men, and increase the dose to standard level
(rituximab 375 mg/m? dO, cyclophosphamide
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750 mg/m? d1, epirubicin 70 mg/m? d1, vinde-
sine 1.4 mg/m? d1 and prednisone 60 mg/m?
d1-d5). After four cycles of R-CHOP regimen,
another PET-CT scan was performed to evalu-
ate the efficacy of chemotherapy, the result
was encouraging, tumor tissue was significant-
ly reduced (Figure 2B), both CT scan and echo-
cardiography also showed significantly shrink
of the tumor (Figure 4C). Up to now, the patient
had finished 2 cycles of chemotherapy with
mini R-CHOP, 4 cycles of R-CHOP, and evaluat-
ed as PR.

Discussion

There is no unified diagnostic criteria for PCL,
but two definitions are commonly accepted:
Zahzria et al. consider that PCL can be diag-
nosed when the tumor involves the pericardial
space and myocardium [3], while Curtsinger et
al. state that PCL can only be diagnosed when
there is an absence of the lymphoma outside
pericardial sac [4]. The primitive occurrence of
PCL is very low, it composes only 0.5% of all
extra-nodal lymphomas [5]. A series of cases
have been reported that this disease occurs
more frequently in male patients and typically
in the elderly, the median age of the patients is
63-67 years, male to female ratio is 2(3):1
[5-7]. PCL is often located in the right atrium
and right ventricle, but less in left atrium and
left ventricle [7]. More than 80% of PCL is dif-
fuse large B cell non-Hodgkin’s lymphoma, few
T cell ymphoma [8]. PCL patients show various
and non-specific symptoms, depending on the
location and the size of the mass, such as
shortness of breath or dyspnea, chest pain or
angina, palpitation or arrhythmia, weakness or
fatigue, weight loss, fever or night sweats [9,
10]. The most common presentations are heart
failure and pericardial effusion [11]. In our
case, the patient is also an old male, com-
plained about chest pain, shortness of breath
and fatigue, the tumor is located in the right
atrium, and pathological examination proved
diffuse large B cell non-Hodgkin’s lymphoma of
the heart, ECG revealed arrhythmia, which were
all corresponded with the literatures.
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Figure 2. PET-CT scan result. A: PET-CT scan before chemotherapy revealed: post thoracotomy changing; tumor
infiltration of the heart, mediastinal and abdominal lymph nodes, left kidney, and jejunum; pericardial and pleural
effusion on both sides. B: PET-CT scan after 4 cycles chemotherapy of R-CHOP regimen.

Figure 3. A severely infected sternal incision with pus
exuding continuously form the wound, sinuses can
be found around it.

To diagnose PCL is particularly difficult due to
its nonspecific clinical manifestations. Imaging
technigues combined with invasive procedures
are commonly used. ECG may shows atrioven-
tricular bundle branch blocks, atrial fibrillation,
low voltages, or negative T waves [12]. Echo-
cardiography (both transesophageal, as well as
transthoracic) is a good noninvasive examina-
tion that can detect the presence of the tumor
and also the exist pericardial effusion [13].
Fortunately, our patient had echocardiography
in time, it not only showed the location and size
of the tumor, detected the foramen ovale
reopen, but also seen as a helpful noninvasive
examination for evaluating the efficacy of treat-
ment. However, most B-ultrasonic doctors are
lack of experience on PCL, which may cause
echocardiography less accurate as CT. That's
why we strongly recommended echocardiogra-
phy should be performed by experienced
B-ultrasonic doctors. CT scan and magnetic
resonance imaging (MRI) are the mainly used

20299

imaging techniques to detect cardiac tumors,
observe their locations and relationship with
surrounding tissues. Recently, PET-CT scan is
also used to evaluate the metastasis and stag-
ing of the disease [14]. To the best of our knowl-
edge, our case is the very first case-report of
primary cardiac lymphoma with PET-CT scan
evaluation before and after chemotherapy.
Histologic and immunochemical examinations
of the involved tissue, as well as cytogenetic
studies are always required to confirm diagno-
sis. In order to exclude the involvement of the
bone marrow, a bone marrow biopsy and aspi-
ration is indicated.

Treatment approaches include combinations
of: chemotherapy, radiotherapy, tumor mass
resection, and autologous stem cell transplant.
Chemotherapy is the most effective treatment
of PCL [15]. Chin et al. reported that when treat-
ing with chemotherapy alone 61% of patients
have a remission, while surgery alone has no
effect to the outcome, because it is difficult to
resect the tumor completely [16]. Anthracy-
cline-containing regimens, primarily CHOP plus
rituximab have been commonly performed and
with good response [17, 18]. Risks of chemo-
therapy include cardiac rupture when rapid
tumor regression occurs, massive pulmonary
emboli, refractory heart failure, or cardiac
arrhythmias [10]. Radiotherapy has been re-
ported in some patients, alone or combined
with chemotherapy, with apparent further
improvement in survival [2, 12]. High-dose che-
motherapy, followed by autologous stem cell
transplant also has been applied in few cases
[7, 17]. Because the severe infection, we
chose mini R-CHOP regimen. Since the patient
achieved a good response with R-CHOP regi-
men, two weeks later we continued one cycle of
mini R-CHOP, after that standard dose R-CHOP
were performed every three weeks.

The prognosis of PCL is so poor that most
patients die within a few weeks following the
diagnosis. Survival is mainly affected by 4 fac-
tors: immune status, left ventricular involve-
ment, presence of extra-cardiac disease, and
arrhythmia [6]. The longest survival was report-
ed by Groton et al. for a patient treated with
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GE Vingmed Ultrasound M58 surgical resection and adju-
15M0/1516:27:21  ADM new

vant chemotherapy survived
for more than 13 years [19].
Rolla et al. reported the medi-
an survival time of 66 PCL
patients is 7 months [10]. A
retrospective  analysis  of
Anghel et al. stated 27
patients who were given che-
motherapy alone, after a
median follow-up of 7 months
(range 0.07-144) only 5 were
alive and free of disease [7].
Almost all of the literatures
are case reports, which
makes the analysis of out-
come very difficult. Our
@-@ GE Vingmed Ultrasound M58 patient received PR after 6
&/ 56353 15M10M15 16:27:37 ADM new Cy0|eS Of R-CHOP regimen,
and we will continuously fol-
low up the long-term survival
of the patient.

Primary cardiac lymphoma is
an extremely rare condition
with various non-specific sy-
mptoms, but a high morta-
lity rate. A prompt and proper
diagnosis may affect the
prognosis. It is necessary for
doctors to use proper treat-
ments as early as possible in
order to achieve better out-
comes for the PCL patients,
R-CHOP regimen is commonly

GE Vingmed Ultrasound M5S .
20/01116 9:55:18 ADM new performed and with good

response. However, their bio-
logical and clinical character-
istics are still unknown, more
cases should be discussed.

Acknowledgements

This work was supported by
grants from Education De-
partment of Zhejiang Provi-
nce (Y201119334), Health
Department of Zhejiang Pr-
ovince (2012KYA069), Admi-
nistration of Traditional Ch-
inese Medicine of Zhejiang

Province (2012ZA073).
Figure 4. Transthoracic echocardiography (TTE) result. A: TTE before treat- Disclosure of conflict of inter-
ment revealed: a large mass in the right atrium (white arrow). B: Foramen
ovale was reopening with bidirectional current shunt. C: After 5 cycles of est
combination chemotherapy, the right atrial mass markedly decreased (red
arrow). None.

20300 Int J Clin Exp Med 2016;9(10):20295-20301



A case of primary cardiac lymphoma

Address correspondence to: Dr. Juying Wei, De-
partment of Hematology, The First Affiliated Hospital,
Zhejiang University, Hangzhou, China. Tel: +86-571-
56723004; Fax: +86-571-56723008; E-mail: wei-
juy@hotmail.com

References

(1]

(2]

(3]

(4]

(5]

(6]

(7]

(8]

(9]

(10]

Riberi A, Gariboldi V, Grisoli D and Collart F.
Cardiac tumors. Rev Pneumol Clin 2010; 66:
95-103.

Hsueh SC, Chung MT, Fang R, Hsiung MC,
Young MS and Lu HF. Primary cardiac lympho-
ma. J Chin Med Assoc 2006; 69: 169-174.
Zaharia L and Gill PS. Primary cardiac lympho-
ma. Am J Clin Oncol 1991; 14: 142-145.
Curtsinger CR, Wilson MJ and Yoneda K.
Primary cardiac lymphoma. Cancer 1989; 64:
521-525.

Zhong L, Yang S, Lei K and Jia Y. Primary car-
diac lymphoma: a case report and review of
the literature. The Chinese-German Journal of
Clinical Oncology 2013; 12: 43-45.

Petrich A, Cho Sl and Billett H. Primary cardiac
lymphoma: an analysis of presentation, treat-
ment, and outcome patterns. Cancer 2011;
117: 581-589.

Anghel G, Zoli V, Petti N, Remotti D, Feccia M,
Pino P and Majolino I. Primary cardiac lympho-
ma: report of two cases occurring in immuno-
competent subjects. Leuk Lymphoma 2004;
45: 781-788.

Giunta R, Cravero RG, Granata G, Sellitto A,
Romano C, De Fanis U, Foccillo G, De Capite C,
Santini M, Rossiello L, Rossiello R and Lucivero
G. Primary cardiac T-cell lymphoma. Ann
Hematol 2004; 83: 450-454.

Skalec K, Litwin L, Drozdz K, Gac P, Jazwiec P,
Chabowski M, Zymlinski R, Molenda W, Szuba
A and Janczak D. Primary cardiac lymphoma
(PCL)-diagnostic difficulties. Kardiochir Torako-
chirurgia Pol 2015; 12: 266-268.

Rolla G, Bertero MT, Pastena G, Tartaglia N,
Corradi F, Casabona R, Motta M and Caligaris-
Cappio F. Primary lymphoma of the heart. A
case report and review of the literature. Leuk
Res 2002; 26: 117-120.

20301

(11]

(15]

(16]

[17]

(19]

Antoniades L, Eftychiou C, Petrou PM,
Bagatzounis A and Minas M. Primary cardiac
lymphoma: case report and brief review of the
literature. Echocardiography 2009; 26: 214-
219.

Miguel CE and Bestetti RB. Primary cardiac
lymphoma. Int J Cardiol 2011; 149: 358-363.
Faganello G, Belham M, Thaman R, Blundell J,
Eller T and Wilde P. A case of primary cardiac
lymphoma: analysis of the role of echocardiog-
raphy in early diagnosis. Echocardiography
2007; 24: 889-892.

Bhargava P, Glass E, Brown J, Eapen E and
Ames E. FDG PET in primary effusion lympho-
ma (PEL) of the pericardium. Clin Nucl Med
2006; 31: 18-19.

Jonavicius K, Salcius K, Meskauskas R,
Valeviciene N, Tarutis V and Sirvydis V. Primary
cardiac lymphoma: two cases and a review of
literature. J Cardiothorac Surg 2015; 10: 138.
Chin JY, Chung MH, Kim JJ, Lee JH, Kim JH,
Maeng IH, Jung SY, Hwang HJ, Lee JB and Youn
HJ. Extensive primary cardiac lymphoma diag-
nosed by percutaneous endomyocardial biop-
sy. J Cardiovasc Ultrasound 2009; 17: 141-
144.

Nonami A, Takenaka K, Kamezaki K, Miyamoto
T, Harada N, Nagafuji K, Teshima T and Harada
M. Successful treatment of primary cardiac
lymphoma by rituximab-CHOP and high-dose
chemotherapy with autologous peripheral
blood stem cell transplantation. Int J Hematol
2007; 85: 264-266.

Schell AJ, Xu 'Y, Baetz T, Harrison K, Ropchan G,
LeBrun D and Feilotter H. Primary cardiac lym-
phoma: molecular cytogenetic characteriza-
tion of a rare entity. Cardiovasc Pathol 2009;
18: 92-99.

Gyoten T, Doi T, Nagura S, Yamashita A,
Fukahara K, Kotoh K and Yoshimura N. Primary
cardiac malignant lymphoma: survival for 13
years after surgical resection and adjuvant
chemotherapy. Ann Thorac Surg 2015; 99:
1060-1062.

Int J Clin Exp Med 2016;9(10):20295-20301


mailto:weijuy@hotmail.com
mailto:weijuy@hotmail.com

