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a b s t r a c t 

Lymphoma with cardiac involvement is a high-risk lesion, especially in children. We re- 

port a rare clinical case of multifocal precursor B-cell lymphoblastic lymphoma in a child 

with cardiac involvement. A 4-year-old boy presented to the Vietnam National Children’s 

Hospital with a vague headache, but magnetic resonance imaging of the head was normal. 

After 1 week, the patient showed symptoms of chest pain, fatigue, dyspnea, and abdomi- 

nal pain. On transthoracic echocardiography and multislice computed tomography of the 

thorax, a mass was detected in the right atrial wall. Abdominal ultrasound showed a small 

bowel intussusception, multiple nodules in the intestinal wall, and mesenteric lymph nodes. 

Histopathology of the bowel confirmed the diagnosis of multifocal precursor B-cell lym- 

phoblastic lymphoma. The patient responded to 3 cycles of chemotherapy for lymphoma. 

Therefore, combining multiple imaging methods allowed for early diagnosis and improved 

treatment. 
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Fig. 1 – Transthoracic echocardiography view showing a mass in the right atrial wall (arrow), which was not yet obstructing 
the opening and closing of the tricuspid valve (A and B). RV, right ventricle; RA, right atrium; LA, left atrium. 

Fig. 2 – Multislice computed tomography (MSCT) was performed following injection with a contrast agent on the axial (A), 
coronal (B), and sagittal (C) planes. The mass in the atrial wall showed homogeneous density (arrow) and did not compress 
the superior vena cava or invade the tricuspid valve. TU, tumor; RV, right ventricle; LV, left ventricle; RA, right atrium; LA, left 
atrium; AO, aorta; PA, pulmonary artery. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Introduction 

Lymphoma of the heart and pericardium accounts for approx-
imately 30% of all lymphoma cases [1] , but the majority of
these cases are diagnosed at autopsy, and very few cases are
detected while the patient is alive due to silent symptoms and
the rapid progression of injury [2] . Therefore, the early diag-
nose of this disease is critical to improved outcomes [3 ,4] . We
reported this case to highlight the clinical and imaging fea-
tures of cardiac lymphoma. 

Case presentation 

A 4-year-old male child presented to the hospital with a
vague headache. A brain magnetic resonance imaging (MRI)
appeared normal. Seven days later, the patient appeared com-
plaining of dull chest pain and dyspnea. On transthoracic
echocardiography, a hypoechoic mass was identified in the
right atrium along the interatrial septum, measuring 12 × 18
mm, which was not hindering the opening and closing of
the tricuspid valve, with a thick 3.3-mm pericardial effusion
( Fig. 1 ). Chest multislice computed tomography (MSCT) re-
vealed an infiltrating mass in the right atrium wall, sized
28 × 46 mm ( Fig. 2 ). This tumor did not compress the supe-
rior vena cava or invade the tricuspid valve. 

One week later, the patient experienced symptoms of
abdominal pain with vomiting. Abdominal ultrasound and
MSCT showed a small bowel intussusception in the left
hypochondriac region. Multiple nodules were observed in the
intestinal wall, the largest of which was 11 × 19 mm in
size, surrounded by several lymph nodes. Esophagogastroduo-
denoscopy showed multiple submucosal masses protruding
into the lumen of the duodenum, and a biopsy was performed
to obtain a specimen ( Fig. 3 ). 

The pathology results confirmed a diagnosis of multifo-
cal precursor B-cell lymphoblastic lymphoma. Immunohisto-
chemistry showed leukocyte common antigen (LCA) ( + ), CD 20
( + ), terminal deoxynucleotide transferase (TdT) ( + ), 90% Ki-
67 ( + ), CD 10 ( + ), BC12 ( + ), BC16 ( + ), CD99 ( −), Myeloperox-
idase (MPO) ( −), CD 117 ( −), and CD3( −) ( Fig. 4 ).The patient
was treated with chemotherapy using the lymphoma COG-
AALL0232 protocol. After completing the third wave of treat-
ment, the patient no longer experienced atypical chest or ab-
dominal pains. On chest MSCT, only a slightly thickened right
atrium wall was observed ( Fig. 5 ). 
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Fig. 3 – Esophagogastroduodenoscopy view showing the 
submucosal mass protruding into the lumen of the 
duodenum (arrow). 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Fig. 5 – After completing the third wave of treatment, MSCT 

was performed following contrast agent injection. On the 
axial and sagittal planes, only a slightly thickened atrial 
wall was observed (arrow), indicating greatly reduced 

damage compared with before treatment. TU, tumor; RV, 
right ventricle; LV,left ventricle; RA, right atrium; LA, left 
atrium; AO, aorta. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Discussion 

Lymphoma involving the heart is common among lym-
phomas; however, most of these cases are diagnosed after
death due to rapid progression and fatal complications, [5 ,6]
including arrhythmias, tamponade, and cardiogenic shock.
These symptoms are typically nonspecific and often only
present when the tumor is very large [7 ,8] . Therefore, multi-
modal imaging is the best method for early detection of heart
damage in lymphoma cases, and the evaluation of tumor size
and extension is essential [9] . 

Echocardiography is a readily available, non-invasive
method for evaluating heart diseases and is the first choice
of imaging modalities in many cases. Cardiac lymphoma may
appear as hypoechoic mass infiltrating the heart wall, of-
ten accompanied by pericardial effusion. According to stud-
ies by Ceresoli et al. [12] , transthoracic echocardiography al-
lows for the identification of intracardiac masses in 55% of
Fig. 4 – Histopathology of the nodule under the duodenal mucos
lymphoblastic lymphoma. Immunohistochemical staining ( × 200
deoxynucleotidyl transferase (TdT, A), leukocyte common antige
cases, whereas Sanna et al. [13] reported that transesophageal
echocardiography allows for the identification of masses in
100% of cases. 

Although in many cases, the initial diagnosis of an intrac-
ardiac tumor can be performed using echocardiography alone,
cross-sectional imaging can be important for further defining
the tumor features and relevance. Both MSCT and MRI signif-
icantly improve the resolution and contrast of lesions [14 ,15] . 

On MSCT, lymphoma typically presents as an infiltrate of
the myocardium or pericardium and sometimes as masses
in the wall of the myocardium, which usually decrease in
proportion to the size of the heart muscle [10 ,14] . After the
administration of an intravenous contrast agent, lesions often
enhance heterogeneously [13] . 

MRI is useful for detecting infiltrates of the myocardium
and pericardium [1 ,14 ,16 ,17] . Lymphoma often presents as hy-
perintense on T2-weighted imaging and as hypointense on
T1-weighted imaging, but it can also appear with heteroge-
neous signal intensity [15 ,17] . After the injection of contrast
agent, either homogeneous or heterogeneous enhancement
can be observed [1 ,11] . 

Fluorodeoxyglucose ( 18 F-FDG) positron emission
tomography-computed tomography (PET-CT) is a sensi-
tive modality that can be used to detect abnormal lesions
and contributes information regarding the metabolic activ-
a confirmed the diagnosis of multifocal precursor B-cell 
) showed that tumor cells were positive for terminal 

n (LCA, B), and CD20 (C). 
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ity of the lesions, which can play an important role in the
identification and follow up of lymphoma cases [15] . 

In our patient’s case, the lesion of the heart was detected
early using chest MSCT and transthoracic echocardiography.
This patient was diagnosed with gastrointestinal B-cell lym-
phoblastic lymphoma by biopsy during gastroscopy, and the
heart lesion responded to chemotherapy treatment, resulting
in a final diagnosis of multifocal precursor B-cell lymphoblas-
tic lymphoma with heart involvement. Due to the early diag-
nosis and active treatment, the patient demonstrated a good
response, and all lesions decreased in size significantly after 3
cycles of chemotherapy. 

Conclusion 

Multifocal lymphoma with cardiac involvement is associated
with a high risk of death, especially among children, due to
dangerous complications. Because early detection rates are
low, multimodality imaging should be performed in all sus-
pected lymphoma patients. 

Informed consent 

Informed consent for patient information to be published in
this article was obtained. 

Ethical statement 

Appropriate written informed consent was obtained for the
publication of this case report and accompanying images. 

Author contributions 

Tran PN and Nguyen MD contributed to this article as co-first
authors. All authors have read the manuscript and agree to
the contents. 

R E F E R E N C E S  

[1] Jeudy J, Kirsch J, Tavora F, et al. From the radiologic pathology
archives: cardiac lymphoma: radiologic-pathologic 
correlation. RadioGraphics 2012;32(5):1369–80. 
doi: 10.1148/rg.325115126 .

[2] Antoniades L, Eftychiou C, Petrou PM, Bagatzounis A, 
Minas M. Primary cardiac lymphoma: case report and brief 
review of the literature. Echocardiography 2009;26(2):214–19. 
doi: 10.1111/j.1540-8175.2008.00757.x .

[3] Cichowska-Cwali ́nska N, Dutka M, Klapkowski A, P ̨eksa R, 
Maciej Zaucha J, Zaucha R. The role of radiotherapy in the 
management of primary cardiac lymphoma a case report 
and the literature review. Leuk Lymphoma 2019;60(3):812–16. 
doi: 10.1080/10428194.2018.1509321 .
[4] Chen K-W, Chang J-H, Yeh S-P, Lu C-R. Primary cardiac B-cell 
lymphoma with atrioventricular block and paroxysmal 
ventricular tachycardia. J Cardiothorac Surg 2012;7:70. 
doi: 10.1186/1749- 8090- 7- 70 .

[5] Shafer FE, Martin GR, Duval-Arnold B, Seibel NL. Cardiac 
lymphoma presenting with pericardial effusion in a 
pediatric patient: case report, management, and literature 
review. Pediatr Hematol Oncol 1993;10(2):211–13. 
doi: 10.3109/08880019309016564 .

[6] Cadavid L, Sastoque JM, Gutiérrez C, Yabur M, Molina G. 
Primary osseous Burkitt lymphoma with nodal and 

intracardiac metastases in a child. Radiol Case Rep 

2017;12(1):185–90. doi: 10.1016/j.radcr.2016.11.020 .
[7] Singh B, Ip R, Ibrahim Al-Rajjal A, Kafri Z, Al-Katib A, 

Hadid T. Primary cardiac lymphoma: lessons learned from a 
long survivor. Case Rep Cardiol 2016;2016:e7164829. 
doi: 10.1155/2016/7164829 .

[8] Petrich A, Cho SI, Billett H. Primary cardiac lymphoma. 
Cancer 2011;117(3):581–9. doi: 10.1002/cncr.25444 .

[9] Hoffmeier A, Sindermann JR, Scheld HH, Martens S. Cardiac 
tumors—diagnosis and surgical treatment. Dtsch Arztebl Int 
2014;111(12):205–11. doi: 10.3238/arztebl.2014.0205 .

[10] Taylor AJ, Cerqueira M, Hodgson JM, Mark D, Min J, O’Gara P, 
et al. ACCF/SCCT/ACR/AHA/ASE/ASNC/NASCI/SCAI/SCMR 

2010 appropriate use criteria for cardiac computed 

tomography. A report of the American College of Cardiology 
Foundation Appropriate Use Criteria Task Force, the Society 
of Cardiovascular Computed Tomography, the American 

College of Radiology, the American Heart Association, the 
American Society of Echocardiography, the American Society
of Nuclear Cardiology, the North American Society for 
Cardiovascular Imaging, the Society for Cardiovascular 
Angiography and Interventions, and the Society for 
Cardiovascular Magnetic Resonance. J Am Coll Cardiol 
2010;56(22):1864–94. doi: 10.1016/j.jacc.2010.07.005 .

[11] Documents American College of Cardiology Foundation Task 
Force on Expert Consensus, WG Hundley, Bluemke DA, et al. 
ACCF/ACR/AHA/NASCI/SCMR 2010 expert consensus 
document on cardiovascular magnetic resonance: a report of
the American College of Cardiology Foundation Task Force 
on Expert Consensus Documents. J Am Coll Cardiol 
2010;55(23):2614–62. doi: 10.1016/j.jacc.2009.11.011 .

[12] Ceresoli GL, Ferreri AJM, Bucci E, Ripa C, Ponzoni M, Villa E. 
Primary cardiac lymphoma in immunocompetent patients. 
Cancer 1997;80(8):1497–506. 
doi: 10.1002/(SICI)1097-0142(19971015)80:8 〈 1497:: 
AID- CNCR18 〉 3.0.CO;2- 0 .

[13] Sanna P, Bertoni F, Zucca E, Roggero E, Passega-Sidler E, 
Fiori F, et al. Cardiac involvement in HIV-related 

non-Hodgkin’s lymphoma: a case report and short review of 
the literature. Ann Hematol 1998;77(1-2):75–8. 
doi: 10.1007/s002770050416 .

[14] Ciancarella P, Fusco A, Citraro D, Sperandio M, Floris R. 
Multimodality imaging evaluation of a primary cardiac 
lymphoma. J Saudi Heart Assoc 2017;29(2):128–35. 
doi: 10.1016/j.jsha.2016.09.001 .

[15] Perrone MA, Intorcia A, Morgagni R, Marchei M, Sergi D, 
Pugliese L, et al. Primary cardiac lymphoma: the role of 
multimodality imaging. Journal of Cardiovascular Medicine 
April 2018:1. doi: 10.2459/JCM.0000000000000668 .

[16] Tabbah R, Nohra E, Rachoin R, Saroufim K, Harb B. 
Lymphoma involving the heart: a case report. Front 
Cardiovasc Med 2020;7. doi: 10.3389/fcvm.2020.00027 .

[17] Motwani M, Kidambi A, Herzog BA, Uddin A, Greenwood JP, 
Plein S. MR imaging of cardiac tumors and masses: a review 

of methods and clinical applications. Radiology 
2013;268(1):26–43. doi: 10.1148/radiol.13121239 .

https://doi.org/10.1148/rg.325115126
https://doi.org/10.1111/j.1540-8175.2008.00757.x
https://doi.org/10.1080/10428194.2018.1509321
https://doi.org/10.1186/1749-8090-7-70
https://doi.org/10.3109/08880019309016564
https://doi.org/10.1016/j.radcr.2016.11.020
https://doi.org/10.1155/2016/7164829
https://doi.org/10.1002/cncr.25444
https://doi.org/10.3238/arztebl.2014.0205
https://doi.org/10.1016/j.jacc.2010.07.005
https://doi.org/10.1016/j.jacc.2009.11.011
https://doi.org/10.1002/(SICI)1097-0142(19971015)80:8$<$1497::AID-CNCR18>3.0.CO;2-0
https://doi.org/10.1007/s002770050416
https://doi.org/10.1016/j.jsha.2016.09.001
https://doi.org/10.2459/JCM.0000000000000668
https://doi.org/10.3389/fcvm.2020.00027
https://doi.org/10.1148/radiol.13121239

	Multifocal precursor B-cell lymphoblastic lymphoma in an infant with cardiac involvement: A case report
	 Introduction
	 Case presentation
	 Discussion
	 Conclusion
	 Informed consent
	 Ethical statement
	 Author contributions
	 References


