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Case Report
Cardiac tumor recurrence after orthotopic heart  
transplantation in primary cardiac lymphoma 
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Abstract: Primary cardiac lymphoma is a rare malignancy. It is difficult to diagnose, and there is no standard mode 
of treatment, surgical resection is rarely performed. The prognosis is poor, because of the advanced stage of myo-
cardial involvement at the time of presentation. We report a rare case of PCL diagnosed as DLBCL treated with or-
thotopic heart transplantation and 4 cycles of chemotherapy with R-COP. The patient achieved a complete response 
(CR), but suffered from a pulmonary fungal infection. A tumor occurrence was occurred in the mediastina and 
the transplanted heart, due to 2 months suspension of chemotherapy for the infection. Subsequently, the patient 
received a mediastinal intensity-modulated radiation therapy (IMRT) of 20 Gy in 11 fractions and a second-line 
chemotherapy with GEMOX with a partial response (PR). However, the patient finally died of tumor progression (in 
the mediastina, the neck, the thorax, and the abdomen) and serious fungal infection of lungs and survived for 11 
months after diagnosis.
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Introduction

Primary cardiac lymphoma (PCL) is an extreme-
ly rare malignancy, and more than 80% of PCLs 
are diagnosed as diffuse large B-cell lymphoma 
(DLBCL) [1]. While PCL can be detected by 
imaging, a biopsy is necessary to confirm the 
diagnosis. There is currently no established 
treatment paradigm for PCL. Chemotherapy is 
the most common treatment; surgical excision, 
heart transplantation, radiation therapy, and 
hematopoietic stem cell transplantation have 
also been reported. Nevertheless, the overall 
prognosis is poor and the median survival time 
after the initial treatment, regardless of treat-
ment strategy, is approximately 7 months. 
Here, we report a case of PCL diagnosed as 
DLBCL treated with chemoradiotherapy after 
heart transplantation.

Case presentation

A 54-year-old male patient was initially admit-
ted to a different hospital complaining of chest 
pain and dyspnea. An echocardiogram revealed 

a large tumor mass in the right atrium, encroach-
ing on the right coronary artery. Pericardial effu-
sion was also evident, and the ejection fraction 
was 71%. Computed tomography revealed the 
size of the lesion to be approximately 7.3 cm × 
5.9 cm × 6.2 cm (Figure 1A, 1B). With the 
exception of multiple lymph nodes on the neck, 
ultrasound examination showed no metastatic 
lesions or involvement in the other parts of the 
body.

Considering the high risk of cardiac rupture due 
to rapid tumor progression, and presenting a 
heart functional failure, orthotopic heart trans-
plantation was performed for the patient. Intra-
operatively it was observed that the tumor infil-
trated the right atrium, the right ventricle, and 
the right coronary artery. The tumor size was 
approximately 8 cm × 7 cm. It encompassed 
the right atrioventricular cavity and had a “cau-
liflower-like” appearance. A biopsy of the cardi-
ac tumor confirmed a diagnosis of DLBCL. The 
immunophenotype of the tumor was as follows: 
CD20+, PAX5+, MUMI+, CD3-, CD21-, CD10-, 
CD5-, BCL-, cyclin D1- and Ki67 (+80%).
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The patient received oral anti-rejection drugs 
and was re-examined by positron emission 
tomography (PET)-CT 1 month after the opera-
tion. PET-CT revealed abnormal increased 

metabolism in the right level I cervical lymph 
node. There was an abnormal rise in metabo-
lism in the liver, inferior vena cava, left perito-
neum and descending colon. The International 

Figure 1. Computed tomography (CT) imaging of the heart before the surgery showing a mass in the cardiac space 
occupying approximately 7.3 cm × 5.9 cm × 6.2 cm. A: Tumor in the right atrium and hydropericardium (+), B: 3-D 
reconstruction for the CT images, the tumor is in blue. 

Figure 2. CT imaging. A: Anterior right ventricular tumor before radiotherapy, B: Reduction in the right ventricular 
tumor after radiotherapy, C: Upper left mediastinal trachea tumor before radiotherapy, D: Significant reduction in 
the upper left mediastinal trachea tumor after radiotherapy.
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Prognostic Index score was 2. The patient sub-
sequently received 4 cycles of chemotherapy 
with R-COP (rituximab 400 mg on day 1, cyclo-
phosphamide 1000 mg on day 2, vincristine 2 
mg on day 2, and prednisone 100 mg on days 
2-6). Doxorubicin was omitted due to toxicity 
concerns given its immunosuppressive effects. 
Following completion of the chemotherapy regi-
men, the metabolic evaluation by PET/CT 
showed a complete response.

The patient responded well to chemotherapy, 
but he experienced degree III bone marrow sup-
pression and had a pulmonary fungal infection 
after chemotherapy. An electrocardiogram 
(ECG) showed sinus tachycardia and a com-
plete right bundle-branch atrioventricular block. 
Even though the patient’s condition improved 
after anti-infection treatment, chemotherapy 
was suspended for 2 months. A CT scan of the 
thorax revealed multiple bilateral soft-tissue 
masses (Figure 2A, 2C), while an ultrasonic 
cardiogram displayed multiple mediastinal 
masses. The dyspnea worsened, and he 
received R-COP chemotherapy for another 2 
cycles. The patient’s heart was weakening and 
his dyspnea was worsening. His chest and 
abdomen were re-examined by CT; this showed 
no change compared with his condition before 
chemotherapy.

The patient experienced progressive dyspnea 
and palpitations. Tumor recurrence in the trans-
planted heart and multiple metastases in the 
neck, thoracic, and abdominal regions were 
observed on CT images taken at the time of 
transfer to our hospital. The heart and medias-
tinal lesions were treated by regional radiation 
therapy to alleviate the heart compression 

on day 1 and 8, oxaliplatin 150 mg on day 2). 
After this chemotherapy cycle, new mediastinal 
and abdominal lesions were seen on CT imag-
ing. At that time, we proposed a second cycle of 
radiotherapy, but the patient had degree IV 
bone marrow suppression and pulmonary bac-
terial and fungal infections, and BNP and ino-
sine levels were increased. An anti-infection 
treatment was administered, but the response 
was poor and his symptoms gradually wors-
ened. The patient died within 11 months of the 
first PCL diagnosis.

Discussion

PCL is a rare malignancy and it accounts for 
less than 5% of non-Hodgkin’s lymphoma 
(NHL), and 1-3% of all cardiac tumors [2]. PCL 
occurs more frequently in immunocompro-
mised patients and those taking immunosup-
pressant drugs, cardiac transplant recipients, 
and male AIDS patients [3]. The most common 
site of origin is the right atrium of the heart, fol-
lowed by the right and left ventricles and the 
left atrium [4]. The clinical presentation of PCL 
may vary according to the site of involvement, 
and symptoms include heart failure, arrhyth-
mias, and pericardial tamponade [5]. Although 
it is difficult to diagnose, PCL can be detected 
by echocardiography, CT, magnetic resonance 
imaging, radioisotope scan and PET/CT. 
Nonetheless, the final diagnosis is made by 
pathological examination, this may include 
both cytologic examination of the effusive fluid 
and a tissue biopsy. DLBCL is expressed in a 
wide variety of B cell markers, such as CD19, 
CD20, CD22, CD79a, but may lose one or sev-
eral of them. The expression of CD5 in 10% 
cases, CD10 in 25~50% cases, Bcl-2 protein in 

Figure 3. Changes in the levels of brain natriuretic peptide (BNP) in the pa-
tient after recurrence. A: Heart primary recurrence, B: Mediastinal radio-
therapy, C: Pulmonary bacterial and fungal infection and tumor progression.

symptoms. After the first 
round of intensity-modulated 
radiation therapy (20 Gy in 11 
fractions), CT imaging showed 
that the heart and mediasti-
nal masses were significantly 
reduced in size (Figure 2B, 
2D). The level of brain natri-
uretic peptide (BNP) was  
also significantly decreased 
(Figure 3). However, the 
abdominal mass continually 
progressed. The patient was 
then administered with the 
Gemox chemotherapy regi-
men (gemcitabine 1200 mg 
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30~50% cases, the positive expression rate of 
Ki-67 was more than 40%, and a few more than 
90%.  Currently, there is no standard mode of 
treatment for PCL. Treatment strategies include 
chemotherapy, surgical excision, heart trans-
plantation, radiation therapy, and hematopoi-
etic stem cell transplantation, but the progno-
sis is poor for all of these treatment strategies. 
The median survival time from the initiation of 
treatment is approximately 7 months [6].

More than 80% of PCLs are diagnosed as 
DLBCL [1], which is usually sensitive to chemo-
therapy. Improved survival has been seen with 
the addition of rituximab to chemotherapy regi-
mens for PCL [3]. A study by Seki et al. reported 
that rituximab plus CHOP (cyclophosphamide, 
doxorubicin, vincristine, and prednisone) pro-
vided a greater survival benefit than CHOP 
alone [7]. 

However, chemotherapy can lead to adverse 
events in PCL patients. There have been many 

reports on gastrointestinal perforation occur-
ring after treatment in patients with lymphoma 
involving the gastrointestinal tract [8]. Sudden 
death on the first day of chemotherapy has 
been described in patients with PCL [9], and 
tumor-associated cardiac wall rupture has also 
been reported in lymphomas treated with che-
motherapy [10]. Considering the patient would 
have been at high risk for cardiac rupture fol-
lowing rapid tumor regression after chemother-
apy, the doctor chose the orthotopic heart 
transplantation.

Moser et al. estimated that doxorubicin (total 
dose for most patients, <400 mg/m2) increas-
es the risk of chronic heart failure. In patients 
who received mediastinal radiotherapy (<40 
Gy), there was no increased risk of chronic 
heart failure, myocardial infarction, or stroke 
[11]. Therefore, our case received chemothera-
py with R-COP, and mediastinal radiotherapy 
after the cardiac recurrence. 

Figure 4. Left ventricular ejection fraction (LVEF) changes in the patient before and after surgery and chemotherapy; 
the change between approximately 50% and 70% is not obvious. A: Before the treatment, B: After the orthotopic 
heart transplantation, C: Cardiac recurrence, D: Mediastinal radiotherapy.
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After the orthotopic heart transplantation, the 
patient received oral anti-rejection drugs, che-
motherapy, and suffered from bone marrow 
suppression and a pulmonary fungal infection; 
all of these contributed to decreased immune 
function that may have had an adverse effect 
on subsequent treatments.

In our case, the volatility of BNP (Figure 3) was 
more obvious than the left ventricular ejection 
fraction (LVEF, Figure 4). An analysis by 
Kuittinen et al. indicated that natriuretic pep-
tides might be more sensitive than LVEF in 
reflecting acute, subclinical systolic dysfunc-
tion in NHL patients previously treated with 
chemotherapy [12]. Gimeno et al. reported that 
N-terminal-proBNP levels ≥ 900 pg/ml were 
significantly associated with a higher risk of 
death [13]. 

Conclusion

We propose local radiotherapy as an effective 
treatment option for the relief of heart failure 
symptoms in the PCL patient with cardiac recur-
rence who has undergone an orthotopic heart 
transplantation. However, patients who receive 
oral anti-rejection drugs after heart transplan-
tation surgery have decreased immune func-
tion, which may have an adverse effect on sub-
sequent treatments. These patients warrant 
additional vigilance during management.
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