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A B S T R A C T   

We report an extremely rare case of extranodal B-cell NHL: DLBCL (diffuse large B-cell non-Hodgkin lymphoma), 
stage IVE, presenting with heart and bilateral adrenal involvement. On admission, adrenal and thorax imaging 
identified large bilateral adrenal masses and a 4.6 cm mass in the right atrium wall. An adrenal biopsy revealed 
the presence of a DLBCL, with triple expression of bcl2, bcl6, C-MYC(+70%). Following six cycles of systemic 
immunochemotherapy with R-DA-EPOCH, and high methotrexate dose for CNS prophylaxis a marked decrease of 
lymphoma infiltration was observed. The selection of the appropriate treatment modality can lead to profound 
response and improve patient’s outcome.   

1. Introduction 

Non-Hodgkin lymphoma (NHL) is the most commonly occurring 
type of lymphoma, that affects 386,000 cases worldwide per year [1]. 
Although lymph node involvement is more commonly encountered, 
extranodal localization is a rare condition that accounts for less than 
one-third of patients with NHL at diagnosis. The most common site of 
extranodal localization is the gastrointestinal tract whereas the heart or 
the endocrine organs such as adrenal glands and thyroid may be 
involved rarely. 

Malignant cardiac lymphoma accounts for 1.3% of primary cardiac 
tumors and 0.5% of all extranodal lymphomas whereas, secondary 
cardiac involvement by disseminated lymphomas has been observed in 
20% of autopsy cases. The incidence of primary cardiac lymphomas 
(PCL) is 0.011 per 100,000 people and the most common type is the 
diffuse large B-cell lymphoma (DLBCL). Extranodal adrenal involvement 
is reported in less than 1% of all NHL and 3% of primary extranodal 
lymphomas and the most common type is DLBCL. 

This report describes an unusual case of extranodal NHL presented 
with heart and bilateral adrenal involvement. 

2. Case presentation 

A 72-year-old patient (BMI:26Kg/m2) referred to our Endocrinology 
Unit for investigation of a 3.8 cm right adrenal mass diagnosed by 
abdominal ultrasound and thereafter by computed tomography (CT) 
because of abdominal pain that was subsequently resolved. He did not 
report night sweats or fever, dyspnea, or precordial pain. His-medical 
history included a diagnosis of hypertension and atrial fibrillation the 
last 10 years. On admission, a repeated adrenal CT scan showed large 
bilateral adrenal masses of 6.7 cm on the right adrenal gland com-
pressing the inferior vena cava and of 3.7 cm on the left adrenal gland 
(Fig. 1A). There was increased precontrast CT attenuation (31–35HU), 
heterogeneous enhancement and no substantial contrast washout on 
delayed imaging. 

The biochemical and hormonal work-up were unremarkable except 
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for mild anemia (Hb 11.8 g/dl, Ht 36%, MCV 79fL, MCH 25.5pg) and 
mildly increased lactate dehydrogenase [LDH 299 U/L (NR:134–279 U/ 
L]. The morning cortisol and adrenocorticotropin hormone levels were 
within normal range [324 nmol/L (NR:138–745 nmol/L), and 13 nmol/ 
L (NR:10–60pg/ml), respectively]. Cortisol response after a Short Syn-
acthen Test (0 min 274 nmol/L, 30 min 454 nmol/L and 60 min 789 
nmol/L) excluded adrenal insufficiency. Cortisol after overnight dexa-
methasone suppression test (48 nmol/L) and aldosterone after saline 
infusion test (21.5 pmol/L) were suppressed excluding autonomous 
cortisol or aldosterone secretion. Twenty-four-hours urinary meta-
nephrine and normetanephrine excretion were normal [220 μg/24 h 
(NR<341 μg/24 h) and 311 μg/24 h (NR<444 μg/24 h) respectively]. 

A systemic-metastatic disease was very likely and the patient un-
derwent evaluation with thorax, CT scan that revealead a 4.6 × 5.5 ×
2.6 cm mass in the right atrium wall which extends from the superior 

vena cava junction to the inferior vena cava junction. Subsequent car-
diac magnetic resonance imaging (MRI) confirmed the previous finding 
(Fig. 1B). Left ventricular ejection fraction was 55%. The CT-guided 
adrenal biopsy and the immunohistochemistry investigation revealed 
the presence of a DLBCL with triple expression of bcl2, bcl6, c-myc 
(+70%). MUM1 was positive and Ki-67 was 99% (Fig. 2). LCA, CD20, 
bcl2, bcl6, CD79a, PAX5 were positive, whereas CD3, CD5, CyclinD1, 
CD10, κ/λ, CD30 were negative. Fluorescence in situ hybridization for 
bcl-2, bcl-6 and c-myc oncogenes was performed on the adrenal biopsy, 
but results were unreliable due to technical reasons. The CNS Interna-
tional Prognostic Index (CNS-IPI) score was 5 suggesting an increased 
risk for CNS progression/reccurence [2]. Virology tests for Epstein Barr 
virus and HIV were negative. Bone marrow aspiration, trephine biopsy 
and cerebrospinal fluid analysis were negative for lymphoma infiltra-
tion. Karyotype was normal and MRI brain spectroscopy was negative 

Fig. 1. A: Contrast-enhanced adrenal 
CT: comparisons of adrenal masses 
before and after treatment. i: bilateral ill 
defined adrenal masses of 6.7 cm on the 
right and of 3.7 cm on the left adrenal 
and ii: significant bilateral masses’ 
regression post-treatment. B: Cardiac 
MRI (balanced SSFP sequences): Com-
parisons of cardiac mass before and 
after treatment i: mass of 4.6 × 5.5 cm 
of reduced signal surrounding the right 
atrium and ii: significant mass regres-
sion post-treatment C: PET-CT scan. i: 
High accumulation of FDG in both the 
cardiac atrium (SUVmax 21.2) and ad-
renals tumors (SUVmax 20.5). ii: The 
abnormal uptake disappeared after 6 
cycles of immunochemotherapy.   
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for CNS lymphoma detection. 
A week later, a positron emission tomography (PET-CT) scan showed 

hyper-metabolic infiltrative masses involving the right atrium and both 
adrenal glands (Fig. 1C). The Deauville score was 5. The patient 
continued to be asymptomatic 

The final diagnosis was primary extranodal lymphoma, DLBCL type, 
with cardiac and bilateral adrenal involvement, stage IVE. 

Although there was not performed a biopsy of the infiltrative mass 
involving the right atrium, the clinical findings were compatible with 
lymphoma infiltration as the patient had neither thrombosis of the right 
atrium or infection. On the contrary, he was afebrile and CRP and D- 
Dimers levels were within normal limits. 

Under the care of the hematology team, systemic immunochemo-
therapy with R-DA-EPOCH and high dose of methotrexate for CNS 
prophylaxis were administrated. The regimen was as follows: Rituximab 
375 mg/m2 iv Day (D) 1, Etoposide 50 mg/m2 iv D1-D4, Doxorubicin 10 
mg/m2 iv D1-D4, Vincristine 0.4 mg/m2 iv D1-D4. Prednisolone 60 mg/ 
m2 iv D1-D5, Cyclophospamide 480 mg/m2 iv D5. Filgrastim amp sc 
48IU, initiating from D6 until neutrophil count>1500/μL. The R-DA- 
EPOCH regimen was escalated from level − 1 to level 1 in the subsequent 
cycles. The patient received six cycles of R-DA-EPOCH and two cycles of 
high dose Methotrexate (3 gr/m2), after the 5th and 6th cycle of R-DA- 
EPOCH. Three months after the completion of six cycles of immu-
nochemotherapy, a marked decrease of lymphoma infiltration in the 
post-chemotherapy imaging was found (Fig. 1A,B,C). The Deauville 
score in PET-CT scan was 1. Left ventricular ejection fraction was 
increased at 64%. The treatment was complicated (D12) with reversible 
paralytic ileus, due to vincristine neurotoxicity (grade III), which was 
discontinued after the first cycle and with choledocholithiasis (D24) 
which was resolved with ERCP. The patient has been stable, with per-
formance status (ECOG:0) in complete response, 14 months after the 
treatment completion. 

3. Discussion 

At presentation, the imaging characteristics of the patient’s adrenal 
masses made the differential diagnosis of an adrenocortical carcinoma 
or a metastatic or infiltrative disease. Thereafter, the imaging findings of 
the heart mass put the diagnosis of a malignant cardiac tumor and the 
biopsy revealed a lymphoma. We could not predict which of the two 
lesions (heart or adrenals involvement) was developed first. However, 
the detection of a cardiac tumor and in particular the involvement of the 

right atrium, which is the most common site of PCL, led us to the 
assumption of a PCL in advanced stage, with secondary adrenal 
involvement. However, neither adrenal hyperfunction nor hypofunction 
were found. 

Cardiac NHLs are associated with a poor prognosis with a median 
survival of 7 months after initial diagnosis [3]. From 1949 to 2009 and 
from 2009 to 2019, 19 [4] and 101 [5] PCL cases were reported, 
respectively. Right atrium is the most common site in 77% of cases. 

Cardiac tumors could be asymptomatic and found incidentally or 
more frequently, are symptomatic and related to the tumor’s size and 
location which can lead to pericardial effusion, acute heart failure or 
sudden death. Dyspnea is the most common symptom (64% of cases) 
followed by chest pain (14%) and syncope (11%), whereas atrial 
fibrillation (26%) and atrioventricular block (26%) are the most com-
mon abnormalities in ECG [5]. 

Regarding adrenal lymphoma, about 200 cases of primary adrenal 
lymphoma have been reported [6]. The most common symptoms are 
B-symptoms, pain and fatigue. They are large tumors, bilateral in about 
70% of cases, DLBCL in 78%, with elevated LDH in 88% cases and 
complete or partial adrenal insufficiency in 61%. 

Chemotherapy is the treatment of choice for primary cardiac or ad-
renal lymphomas. There are no specific treatment protocols. Systemic 
immunochemotherapy with CHOP, R-CHOP [4] or R-EPOCH are used 
for patients with DLBCL and have improved survival rates. Radiotherapy 
alone or in combination with chemotherapy has also been implemented 
in some patients [3]. Surgical intervention was offered as rescue strategy 
in selective cases with extremely large cardiac masses which cause 
obstruction or pericardial tamponade [7]. In a previous systematic re-
view, 89% of the patients received chemotherapy, 28% underwent 
surgery and 20% radiotherapy [4]. Only 38% of them were treated with 
rituximab, whereas in a recent review, 70% of them were treated with 
rituximab[5]. In our case, a standard protocol with R-DA-EPOCH plus 
high dose of methotrexate was used and our patient remains in complete 
remission up to now, fourteen months post-chemotherapy. The reasons 
of the high dose of methotrexate administration were the high-risk of 
CNS relapse rates (12%− 25%) even in stage I of DLBCL with triple 
expression [8], the high CNS-IPI score and the extranodal involvement 
in the adrenal glands [6,9]. Recent data suggests that CNS prophylaxis is 
necessary in such cases, regardless of the CNS-IPI score [2,10]. 

The optimal approach to prophylaxis for patients at high risk for CNS 
involvement is controversial and varies between institutions. We favor 
high-dose systemic methotrexate (MTX), but we consider intrathecal 

Fig. 2. Immunohistochemistry of adrenal neoplastic tissue establishing the diagnosis of a DLBCL. The neoplastic cells show positivity for CD20, bcl2, bcl6 and MUM1 
whereas c-myc is positive in 70% of the neoplastic nuclei. 
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(IT) MTX to be an acceptable option; some experts favor treatment with 
both IT and systemic MTX 

According to the Surveillance, Epidemiology and End Results Pro-
gram database between 1973 and 2015 [11], in a total of 144 patients 
with PCL, more than 70% received chemotherapy. The 5-year overall 
survival and cause-specific survival rates were 36.1% and 47.2%, 
respectively. Age, stage, and chemotherapy were the main factors 
affecting prognosis. The complete response rate and overall response 
rate to chemotherapy were 60% and 82%, respectively [5], which were 
similar to previous data [4]. 

After a literature search, we identified two males with similar pre-
sentations. The first one was a case of malignant lymphoma infiltrating 
the right ventricle, tricuspid valve, the interventricular septum, and the 
left adrenal. He was presented with cardiac heart failure [12]. The 
second was a case with malignant lymphoma involving the right atrium 
and right ventricle with hemopericardium and bilateral adrenal glands 
[13]. Both patients received chemotherapy (CHOP or R-CHOP) and had 
remarkable improvement. However, despite the good initial response to 
chemotherapy, the second patient refused a 2nd cycle of treatment and 
died few months later. According to the literature review, our case is the 
third one worldwide of a primary extranodal NHL with cardiac and 
adrenal glands involvement. 

In this report the asymptomatic clinical presentation of an extra-
nodal DLBCL, the challenges faced in the differential diagnosis and the 
marked response to immunochemotherapy are described. The selection 
of the appropriate treatment modality can lead to profound response 
and improve patient’s outcome and quality of life. Clinical experience 
and awareness as well as a multidisciplinary approach in such complex 
cases is mandatory. 
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