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Abstract
Background: Cardiac tumors are very uncommon compared to other cardiac diseases. Their clinical
symptoms can vary from absent to nonspeci�c. The most common symptoms are  arrhythmias, blood
�ow obstruction due to valvular dysfunction, shortness of breath, systemic embolization, accumulation
of pericardial �uid. Hereby, we describe a very rare case of a diffuse large B cell lymphoma patient who
presented with the symptoms and signs of acute coronary syndrome (ACS) but the patient’s complaints
were caused by his intramyocardial lymphoma metastasis.

Case presentation: 48-year-old diffuse large B cell lymphoma patient was admitted to our emergency
department with chest pain, effort dyspnea and fever. The patient had normal blood pressure, blood
oxygen saturation, sinus tachycardia, fever, crackles over the left lower lobe, novum incomplete right
bundle branch block with Q waves and minor ST alterations, elevated C-reactive protein, high-sensitivity
troponin-T and d-dimer levels.  Chest X-ray revealed consolidation on the left side and enlarged heart. Bed
side transthoracic echocardiography showed inferior akinesis with pericardial �uid. Coronary
angiography showed no occlusion or signi�cant stenosis. Chest computed tomography demonstrated the
progression of his lymphoma in the myocardium. He was admitted to the Department of Hematology for
immediate chemotherapy and he reached complete metabolic remission, followed by allogeneic
hematopoietic stem cell transplantation. Unfortunately, about 9 months later, he developed bone marrow
de�ciency consequently severe sepsis, septic shock and multiple organ failure what he did not survive.

Conclusions: Our case demonstrates a very rare manifestation of a heart metastasis. ACS is an unusual
symptom of cardiac tumors. But our patient’s intramyocardial lymphoma in the right atrium and ventricle
externally compressed the right coronary artery, causing the patient’s symptoms which imitated ACS.
Fortunately, the quick diagnostics and immediate aggressive chemotherapy provided the patient’s
remission and suitability to further treatment.

Background
Heart tumors are rare �ndings. The frequency of primary cardiac tumors ranges between 0.001-0.3% [1–
3]. 75% of them are benign, 25% are malignant [4]. Atrial myxoma is the most frequent primary tumor in
adults, and rhabdomyosarcoma is the most prevalent in children [5]. No malignant tumors are known
which diffuse preferentially to the heart, some do involve the heart more often than others, for example
melanoma and primary mediastinal tumors. The incidence of cardiac metastases reported in literature is
highly variable, ranging from 2.3–18.3% in tumor patients. At autopsy they are more frequently found
than the primary neoplasms of the heart [4–7]. The most common cardiac metastases are carcinomas,
tissue sarcomas, melanomas and lymphomas [8]. Most secondary cardiac tumors are clinically silent
(90%) and are often diagnosed postmortem [9].

The incidence of emergency department visits among oncology patients ranges from 1%-12% up to 30%
according to reviews [10–13]. Estimated frequency of hematological malignancies in male patients is
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around 7.5% [14]. Diffuse large B cell lymphoma (DLBCL) is the most common type of non-Hodgkin
lymphoma (NHL) [15], representing approximately 24% of NHL patients [16]. These statistical data
suggest that the occurrence of patients with hematological malignancies at the emergency department is
around 0.5% or lower, which is in accordance with the statistics of our Department of Emergency.
Approximately 8–15% of all lymphoma patients have cardiac involvement [17, 18]. In the few existing
cases in the medical literature, the heart seems to be more often involved in non-Hodgkin’s lymphoma,
whereas the pericardium is more often metastasized by Hodgkin’s lymphoma [19]. These data show that
the incidence of cardiac lymphoma in emergency departments is very uncommon.

Clinical manifestations of the heart tumors can be various, and nonspeci�c which often leads to their
delayed diagnosis and management. The most commonly reported symptoms include valvular
dysfunctions, arrhythmias, accumulation of pericardial �uid with or without tamponade, peripheral
embolization with certain de�cits. But some tumors do not cause any symptoms and remain only
incidental �ndings [20, 21]. Secondary cardiac lymphoma patients also have a very poor outcome due to
the high risk of sudden death. Most patients die before the start of therapy. For this reason, cardiac
involvement should be diagnosed early [22].

Case Presentation
The 48-year-old male patient was diagnosed with germinal center (GC) subgroup of DLBCL developed
from follicular lymphoma in 2017, after having a 6 months history of submandibular and inguinal
lymphadenomegaly, and hepatomegaly.

He was in stage IV according to Ann Arbor classi�cation at the time of diagnosis, and his international
prognostic index was 3.

He received several regimes of chemotherapy but have not reached complete remission. Finally, a high
dose methotrexate and rituximab treatment has resulted in signi�cant morpho-metabolic regression in
the lymphoma manifestations. Therefore homologous hematopoietic stem cell transplantation (HSCT)
was planned. In July 2019 the patient underwent an unsuccessful attempt to collect enough stem cells
for HSCT. Two weeks later he was admitted to our Department of Emergency with complaints of effort
dyspnea, chest pain and fever. He received level 3 (urgent) on the triage scale (the Hungarian Emergency
Triage System was adapted from the Canadian Triage Acuity Scale).

On physical examination the patient had normal blood pressure (138/80 mmHg) and blood oxygen
saturation (96%), sinus tachycardia (133 beats per minute) and body temperature of 38.9 degrees of
Celsius. On auscultation of the lungs mild crackles was heard over the left lower lobe. The patient’s
electrocardiogram (ECG) revealed sinus tachycardia, and novum incomplete right bundle branch block
with Q waves and minor ST elevations in leads II, III and aVF (Fig. 1).

From his laboratory �ndings at presentation elevated C-reactive protein (42.3 mg/l), high-sensitivity
troponin-T (hsTnT) (432 pg/ml) and d-dimer (6376 ug/l) levels were notable (Table 1). After further
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questioning it was also revealed that the patient forgot to administer his prophylactic low molecular
weight heparin (LMWH) the day before his admission, which further supported the possibility of
thromboembolism.

Chest X-ray (Fig. 2) showed consolidation or dystelectasis on the left side and signi�cantly enlarged heart
compared to the previous images. The enlarged heart raised the possibility of presence of pericardial
�uid.

Because of the probability of pericardial effusion bed side transthoracic echocardiography (TTE) was
performed which depicted inferior akinesis, reduced left ventricular function with 4–6 mm pericardial �uid
and suggested coronarography following chest computed tomography (CT) to rule out pulmonary
embolism.

Quick assessment of the chest CT images demonstrated no signi�cant embolism.

Coronary angiography was immediately performed showed no occlusion or signi�cant stenosis (Fig. 3).

In-depth analysis of the patient’s chest CT images (Fig. 4) revealed abnormal inhomogeneous hypodense
tissue in the walls of the right ventricle and atrium considered as progression of his lymphoma. The size
of this lesion was 50 × 22 mm in the lateral wall of the right ventricle and 84 × 59 mm in the wall of the
right atrium, which externally compressed the right coronary artery. The CT images excluded embolism
but supported the result of the chest X-ray demonstrating pneumonia.

The patient’s complaints were caused by the progression of his lymphoma therefore he was admitted to
the Department of Hematology for further treatment. The patient received immediate therapy according
to R-GemOx (gemcitabine-oxaliplatin plus rituximab) protocol complemented with venetoclax then he
underwent polatuzumab-vedotin and rituximab, bendamustin treatment and his symptoms ameliorated,
he reached complete metabolic remission. He went through allogeneic HSCT. Unfortunately, 9 months
later, he was again admitted to our hospital with severe dyspnea and chest pain due to bone marrow
de�ciency. He developed severe sepsis, then septic shock with multiple organ failure what he did not
survive.

Discussion And Conclusions
The WHO classi�cation of tumors of hematopoietic and lymphoid tissues divides DLBCL into several
subtypes including GC B cell subgroup [23]. DLBCL is the most frequent lymphoma subtype, accounts for
about one third of the newly diagnosed lymphoma cases worldwide [24]. The different subtypes show
signi�cant differences in pathogenesis and clinical manifestation and most importantly are treated
differently from classical DLBCL. Therefore the exact origin of the malignant cell and its molecular
background must be determined [23].

Cardiac metastases are rare, and usually develop clinically silent or have nonspeci�c symptoms.
Therefore, they are di�cult to diagnose and are frequently detected postmortem during an autopsy. In
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patients with lymphoma the cardiac involvement is seen in 8–15% of the cases and most of them are of
B cell origin [25]. Clinical manifestations are highly variable, including heart failure, arrhythmias, valvular
disease, and cardiac tamponade [26]. Due to the varying clinical presentations of cardiac lymphoma
metastases the detection is often incidental.

If the signs and symptoms of cardiac disease are present non-invasive imaging is key in prompt
diagnosis [27, 28]. Chest radiography may indicate cardiomegaly caused by pericardial effusion,
abnormal shape of the heart, or lung congestion [8]. Echocardiography is the most frequently used non-
invasive imaging technique to assess the heart. TTE is useful in the initial evaluation of suspected
cardiac disease, but sometimes transesophageal echocardiography is required for a more accurate
assessment [29]. The diagnostic accuracy of echocardiography is around 80% in the evaluation of
suspected cardiac tumors [30]. CT and magnetic resonance imaging provide additional detail of the
surrounding extracardiac structures, including the lungs, mediastinum and pleura [31]. Positron emission
tomography (PET)/CT may provide additional utility and improved accuracy in earlier detection of
metastases involving the heart [32].

There is no standard treatment of cardiac metastases in lymphomas. The therapy of choice is mostly
in�uenced by the location of the metastasis and the patient’s condition. The individualized treatment
often means interdisciplinary cooperation of oncologists, radiotherapists and surgeons [3].

In our case the patient showed nonspeci�c symptoms, such as effort dyspnea, chest discomfort, even
fever. His physical status, laboratory and ECG �ndings supported the presence of more common
conditions. Fever and crackles found on physical examination, the two-week-old history of chest pain and
the fact that the patient is actively treated with chemotherapy due to hematological malignancy
suggested pneumonia in the background. His ECG �nding with the previously non-described incomplete
right bundle branch block strengthen the possibility of pneumonia but also raised the possibility of
pulmonary embolism and acute coronary syndrome. Therefore, the patient’s blood was tested for
infection, d-dimer, and high-sensitivity troponin-T and chest X-ray was performed. The �rst result
con�rmed pneumonia but the high d-dimer and hsTnT indicated the need of further investigation. High d-
dimer suggested the possibility of pulmonary embolism. He even admitted forgetting to administer his
prophylactic LMWH the day before his admission.

Pulmonary embolism can be accompanied by elevated hsTnT level [33] and vice versa elevated d-dimer
level may occur in ischemic heart disease [34]. The GRACE score of the patient was 101 points, his hsTnT
level was high enough to ful�ll a high-risk criterium for acute coronary syndrome. His Well’s score was 5.5
suggesting a moderate risk for pulmonary embolism [34]. The possibility of both conditions, myocardial
infarction and pulmonary embolism, was present consequently, thus one of them must have to be
excluded. We performed TTE to detect the presence of right ventricular dilatation as a sign for acute
pulmonary embolism or myocardial hypo-akinesis due to myocardial infraction. TTE showed inferior
akinesis, still, the possibility of pulmonary embolism was not clearly excluded. According to the guideline
of the European Society of Cardiology if the patient’s initial evaluation suggests pulmonary embolism CT
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angiography is recommended before coronary angiography [33]. Chest CT can effectively exclude not
only pulmonary embolism, but other causes of chest pain as well which, if untreated, can be associated
with high mortality. Quick assessment of the chest CT showed no embolism. Thus the coronary
angiography was immediately performed in correlation with the early invasive strategy [33], but no
occlusion or signi�cant stenosis was found in the coronary arteries. While the coronary angiography was
done the �ne analysis of the chest CT revealed the intramyocardial progression of the patient’s
lymphoma.

His fever was caused by concomitant consolidation in the left lower lobe and was successfully cured by
imipenem-cilastatin combination. High d-dimer was most likely the consequence of the patient’s primary
disease, the lymphoma, and not the result of thromboembolism as we �rst predicted [35]. The high
troponin-T level was observed because the lymphoma damaged the heart tissue leading to the release of
this protein [33].

Most of his �ndings suggested thromboembolism, myocardial infarction or pneumonia in the
background of his complaints rather than the presence of intramyocardial lymphoma.

This case illustrate that rarely healthy coronary arteries can cause inappropriate blood supply to the heart
muscle if they are externally compressed by such a rare �nding as an intramyocardial malignant
lymphoid tissue. The patient was fortunate because of the early diagnosis (Table 2) and successful
treatment of his cardiac lymphoma metastasis provided him almost a year survival.

To conclude, primary and secondary cardiac tumors are uncommon diseases. Their clinical symptoms
are variable, acute coronary syndrome is among the rarest. Our patient’s case is unique because he
presented the symptoms of more common conditions, which affect large populations, such as pulmonary
embolism, pneumonia, ACS, aortic dissection, pneumothorax, rupture of the esophagus or pericarditis.
The early diagnosis and management of these diseases in emergency department settings is crucial for
the survival of the patient. But the patient’s �ndings revealed cardiac lymphoma metastasis which
externally compressed the right coronary artery, leading to symptoms mimicking ACS. Fortunately, the
quick diagnosis and e�cient cooperation with cardiologists, radiologists and hematologists permitted the
instant adequate therapy to the patient.

List Of Abbreviations
ACS acute coronary syndrome

CT computed tomography

DLBCL diffuse large B cell lymphoma

ECG electrocardiogram

GC germinal center
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HSCT hemopoietic stem cell transplantation

LMWH low molecular weight heparin

NHL non-Hodgkin lymphoma

TTE transthoracic echocardiography
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Table 1 Laboratory parameters of the patient
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    Test results

Laboratory

parameter

Reference range day 1 day 3 day 4 day 9 day 11

white blood cells (G/L) 4.5-10.1 5.25 4.48 3.88   1.21

red blood cells (T/L) 4.1-5.1 2.51 2.45 2.29   2.88

hemoglobin (g/L) 140-175 87 81 76   95

hematocrite (%) 40-52 25.8        

platelate count (G/L) 100-450 105        

INR 0.8-1.2 1.06        

D-dimer ( g/L) 0-500 6376 3514      

CRP (mg/L) 0-5 42.3 89.7   12.6  

glucose (mmol/L) 3.3-5.5 5.1        

sodium (mmol/L) 132-146 136        

potassium (mmol/L) 3.3-5.4 4.07        

AST (U/L) 0-45 23        

ALT (U/L) 0-50 12        

GGT (U/L) 8-60 44        

ALP (U/L) 40-130          

Amilase (U/L) 28-100          

CK (U/L) 20-200 179        

LDH (U/L) 240-280 808 712   420  

se/bilirubin ( mol/L) 0-20 12        

GFR (ml/min) 90-1000 66 72      

creatinine ( mol/L) 62-106 114 105   91  

urea (mmol/L) 0.00-11.9 4.4        

hsTnT (pg/ml) 0-14 432.1 329.6     103

Laboratory parameters of the patient at the Department of Emergency (Day 1) and a the Department of
Hematology (Day 2-11) (numbers in bold indicate alterations from the normal value)

Table 2 Time points of diagnostic procedures and the total time until the �nal diagnosis of the patient
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time (min) Test

0 physical examination

32 chest X-ray

47 laboratory test

250 echocardiography

311 chest computed tomography

336 coronarography

386 Dept. of Hematology

Total: 6h 26min

 

Figures

Figure 1
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Electrocardiogram of the patient Electrocardiogram of the patient shows sinus tachycardia, incomplete
right bundle branch block with Q waves and minor ST elevations in leads II, III and aVF

Figure 2

Chest X-ray image of the patient Chest X-ray demonstrated small amount of pleural �uid in the left lateral
sinus, 6.5 x 4.5 cm large consolidation or dystelectasis on the left side close to the signi�cantly enlarged
heart
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Figure 3

Coronary angiography images of the patient Coronary angiography showed no occlusion or signi�cant
stenosis in the coronary arteries

Figure 4

Chest CT and PET/CT images of the patient A-B: Contrast-enhanced chest CT transaxial reconstruction
shows the inhomogeneous hypodense tissue in the right atrium and ventricle and circumferential
pericardial effusion (arrows) C-E: Fused 18-�uorodeoxyglucose (FDG) PET/CT image axial sections
demonstrate the right atrium and ventricle mass along with the FDG uptake within the tumor (arrows), the
images were made before (C), during (D) and after (E) the patient received chemotherapy to treat his
intramyocardial metastasis


