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Diagnosis of rapidly progressed
primary cardiac lymphoma in
liver transplant recipient:
A case report
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Primary cardiac lymphomas (PCLs) are extremely rare and affect the heart.

Patients with PCLs usually have delayed diagnosis and treatment. As a

consequence, their prognosis is quite unfavorable, and their median survival

is approximately 7 months. Herein, we report a 64-year-old man who

underwent liver transplantation, presented with chest pain and exertional

dyspnea, developed a huge cardiac mass within 2 months and passed away

on day 3 of hospitalization. Histological examination revealed diffuse large B-

cell lymphoma (DLBCL), which is a rare cardiac tumor with a poor prognosis. In

this case, DLBCL was only detected postmortem. The extension of the mass

and its relationship with the heart were explored with non-invasive cardiac

imaging. Despite the rarity of DLBCL, it should be considered in the differential

diagnosis of cardiac tumors.
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Introduction

Primary cardiac lymphomas (PCLs) are an extremely rare type of non-Hodgkin’s

lymphoma (NHL) and account for less than 0.01% of all heart tumors (1). PCLs originate

in the heart or pericardium and are often diagnosed postmortem (2).

PCLs are frequently observed in immunosuppressed patients (3). The right heart is

more susceptible than the left heart (4), and the presentation of patients can be diverse,

including congestive heart failure, cardiac tamponade, pericardial effusions, and even

death (4). Diffuse large B-cell lymphoma (DLBCL) is the most common pathological of

PCLs. Here, we present a case of PCL diagnosed in a subject who passed away on day 3 of
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hospitalization. This case will enhance the concept that

differential diagnosis of cardiac tumors should be considered

in clinical practice.
Case description

As shown in Table 1, a 64-year-old man presented with

progressive atypical chest pain and exertional shortness of breath

for 2 months. He had a history of liver cancer in 2010 and had

undergone liver transplantation. Since then, he had regularly

consumed immunosuppressive drugs. In addition, he was

diagnosed with hypertension 2 years ago and paroxysmal atrial

fibrillation 0.5 years before. He underwent transthoracic

echocardiography (TTE), coronary artery computed

tomography, left ventriculography, and coronary angiography

(data not shown) in another hospital 2 months before the

current hospitalization. No remarkable abnormality was found.

No other substantial medical history was reported, and his

medication list was as follows: 150 mg/day of irbesartan, 15 mg/

day of rivaroxaban, 200 mg/day of amiodarone, and 1 mg/day of

tacrolimus. The patient was referred to our hospital for further

comprehensive examination due to progressive chest tightness.

He denied pleuritic chest pain and had no reports of cough,

sputum production, fever, or night sweats.

He had a regular rhythm at a rate of 67 bpm, normal blood

pressure (114/80 mmHg), a respiratory rate within normal limits

(16 breaths/min), oxygen saturation of 97% in room air, and

tympanic temperature of 36.5°C. No remarkable murmur was

found in cardiac auscultation. Respiratory and abdominal

examinations had no positive findings.

His N-terminal pro-B-type natriuretic peptide (NT-

proBNP) concentration was 9,100 pg/ml with a normal renal

function. His arterial blood gas test indicated 76 and 30.6 mmHg

of PaO2 and PaCO2, respectively. C-reactive protein increased to

81.8 mg/L (normal value of <5), and his erythrocyte

sedimentation rate was 36 mm/h (normal values of 0–15).

Hepatitis B surface antigen (HbsAg) and hepatitis B core
Frontiers in Oncology 02
antibody (HbcAb) were positive. HBV DNA was 4.37 × 104

(<1 × 102), and CA125 was 51.13 U/ml (normal value of <35).

His anti-HIV test result was negative. He was diagnosed with

acute heart failure because of the high NT-proBNP level, and a

negative clinical response was obtained with the intravenously

administered diuretic.

On day 2 of hospitalization, TTE and transesophageal

echocardiography (TEE) showed a mass measuring 62 mm ×

39 mm originating from the right atrium and right ventricle

(Figure 1). It was a lobulated, poorly mobile mass that partially

occupied the right atrium and partly occupied and occluded

the tricuspid, hampering the blood flow to the right ventricle,

even though a chest CT scan showed no mass in the right heart

2 months before (Figure 2A). In the following magnetic

resonance imaging (MRI), the visualization of the mass and

its extension improved, demonstrating a large poorly mobile

heterogeneous mass obliterating the right atrium cavity. It also

revealed the mass infiltration of the surrounding myocardium,

with mild pericardial and pleural effusion (Figures 2B,C).

Myocardial contrast echocardiography and left ventricular

opacification revealed that a large filling defect invaded the

anterior wall of the right atrium and right ventricle

(Figures 2D-F). The patient was then subjected to a lymph

node biopsy to examine the mass.

Unfortunately, on day 3, before his chest contrast-enhanced

computed tomography artery scan was scheduled, he passed

away because of hemodynamic collapse. The tissue collected

from the lymph node showed a diffuse infiltrate consisting

predominantly of large atypical lymphoid cells (Figure 2G)

and blasts of B-cell lineage (CD20, B-cell marker) (Figure 2H);

other immunohistochemical pictures, such as BCL6, CD3, CD5,

MUM1, CD10, CD30, and c-Myc, were all negative (Figures 2I-

O). The presence of Epstein–Barr virus (EBV) infection was

identified using in situ hybridization (ISH) for the detection of

EBV-encoded small RNA (EBER) in biopsy tissue samples,

which was negative as well (Figure 2P). A diagnosis of DLBCL

was made (Figures 2G-I). In this case, standard biosecurity and

institutional safety procedures have been followed.
TABLE 1 Timeline of the case: The crucial events in this case.

Timeline of the case

12 years before Diagnosed with liver cancer, received liver transplantation, and consumed immunosuppressive drugs.

2 months before Presented atypical chest pain and exertional shortness of breath, and no certain cause was found.

Day 1 Diagnosed with acute heart failure for remarkably increased NT-proBNP concentration, and a negative clinical response was obtained with
the intravenously administered diuretic.

Day 2 TTE and TEE were performed; a lobulated, poorly mobile mass was detected; and MRI and lymph node biopsy were performed to evaluate
the cardiac mass.

Day 3 The patient underwent hemodynamic collapse and died.
NT-proBNP, N-terminal pro-B-type natriuretic peptide; TTE, transthoracic echocardiography; TEE, transesophageal echocardiography.
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Discussion

Our patient is an extremely rare case with a cardiac mass

who passed away within 3 days and was diagnosed with PCL

postmortem. PCLs are rare cardiac neoplasms that are more

frequently found in immunocompromised patients with a

median age of 63 years at diagnosis, and the right heart is

predominantly affected (3). DLBCL often presents dyspnea,

followed by constitutional symptoms and chest pain, and is

the most common pathological variant of PCL. Approximately

47% of patients diagnosed with PCL have congestive heart

failure resistant to standard heart failure treatment (5).

Multiple cardiovascular advanced imaging modalities can

help to morphologically examine the cardiac mass.

Echocardiography (Figures 1, 2E,F) is usually the first-line

diagnostic test, and its sensitivity in detecting masses is more

than 90%. Furthermore, MRI is superior to TTE and TEE in the

examination of myocardial and pericardial thickening (1). In

addition, a CT scan can help characterize the extent of the

mass. For patients with cardiac tumors, the prognosis depends

on the type of neoplasms. Patients with PCL have a median

survival of 7 months (4), and most patients pass away within a
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couple of months after diagnosis. Given the severe prognosis

of PCLs, early diagnosis and treatment are crucial for

these patients.

In our case, 2 months prior to the present hospitalization,

the patient was admitted to another hospital and subjected to a

CT scan, left ventriculography, and coronary angiography. No

remarkable occlusion was detected. However, 2 months later, a

large neoplasm in his right atrium was found by TTE, TEE, and

MRI. The mass caused cardiac failure and serious hemodynamic

abnormality. Unfortunately, the patient underwent

hemodynamic collapse and expired on day 3 in our center.

The most common causes of death are intractable heart

failure, sepsis, lymphoma progression, arrhythmias, and sudden

cardiac death (4). Some potential mechanisms contribute to this

unfavorable outcome. First, the obstruction of blood flow and

cardiac valve dysfunction may lead to circulation collapse (6);

furthermore, arrhythmia is often caused by neoplasm infiltration

into the conduction system of the heart. Excessive pericardial

effusion usually results in circulatory failure. In the presented

case, our patient did not exhibit a notable atrioventricular block

or remarkable pericardial effusion but experienced tricuspid

valve occlusion and sudden death. Under this condition,
A

B

C

FIGURE 1

Echocardiography progression of the patient. (A) The patient underwent echocardiography 2 months prior to the present hospitalization, and no
remarkable abnormality was revealed. (B, C) Regular TTE and myocardial contrast echocardiography showing tumor extending from the right
atrium to the right ventricle through the tricuspid valve. LA, left atrium; LV, left ventricle; RA, right atrium; RV, right ventricle; Ao, aorta; RVOT,
right ventricular outflow tract; PLAX, parasternal long axis; PSAX, parasternal short axis; AV, aortic valve.
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traditional diuretics should be cautiously used for this group

of patients.

Histopathological examination is the gold standard for the

pathological variant of PCL confirmation. More invasive

diagnostic procedures, such as cardiac catheterization with

echocardiography-guided transvenous biopsy, are required.

DLBCL is the most common pathological type of PCL. Its

incidence is relatively high in immunocompromised individuals,

especially for subjects with AIDS or transplant recipients. In our

case, the patient underwent liver translation and received an

immunosuppressive agent daily. According to studies that

reevaluated reported PCL cases over the past several decades,

management has been very variable, and no accepted standard of

care has been established (3, 7). According to reports, surgical

procedures were given in as many as 29% of the PCL cases that

had been investigated (8). However, data from the SEER Program
Frontiers in Oncology 04
imply that surgical resection is not associated with improved

survival in PCL. Chemotherapy was the most common treatment

option and was linked to improved survival (9). Consistent with a

previous experience, our finding showed an unexpected rapid

disease progression. Delayed diagnosis is often correlated with

poor outcome because of tumor invasion. Although PCL has no

standardized therapy, a chemotherapy regimen with rituximab,

cyclophosphamide, hydroxydaunorubicin, vincristine, and

prednisone is recommended for this group of patients.

Radiotherapy and surgery are given as complementary treatments.
Conclusions

PCL is a rare cardiac tumor, and its aggressive form is

DLBCL. Its early diagnosis and treatment are essential owing to
frontiersin.or
FIGURE 2

Multimodality medical imaging diagnosis and histopathological examination of the mass. (A) Computed tomography obtained 2 months before
showed no mass in the right heart. (B, C) Cine MRI demonstrated a large infiltrating mass extending in the right atrium and ventricle, occupying
most of the right atrium. (D–F) Left ventricular opacification, TEE, and 3D ultrasonic imaging of the morphological feature of the mass. (G–O)
Histological examination of the lymph node, H&E, CD20, BCL6, CD3, CD5, MUM1, CD10, CD30, and c-Myc, (P) EBV infection was identified
using in situ hybridization (ISH) for the detection of EBV-encoded small RNA (EBER) EBER staining. IVS, interventricular septum; TEE,
transesophageal echocardiography; EBV, Epstein–Barr virus.
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its poor prognosis. Immunocompromised patients are

susceptible to this kind of cardiac tumor. The extension of a

mass and its relationship with the heart should be explored

through non-invasive cardiac imaging. Despite the rarity of

DLBCL, its differential diagnosis as a cardiac tumor should

be considered.
Data availability statement

The original contributions presented in the study are

included in the article/supplementary material. Further

inquiries can be directed to the corresponding authors.
Ethics statement

This study was reviewed and approved by the Institutional

ethics committee of Shenzhen People’s Hospital. The patients/

participants provided their written informed consent to

participate in this study. Written informed consent was

obtained from the individual(s) for the publication of any

potentially identifiable images or data included in this article.
Author contributions

JL wrote the manuscript with support from QL and QP. JL

and SD contributed to the conception of the study. All authors
Frontiers in Oncology 05
contributed to manuscript revision, read, and approved the

submitted version.
Funding

This study was supported by the Medical Scientific Research

Foundation of Guangdong Province of China (No. A2018530),

Sanming Pro j e c t o f Med i c ine in Shenzhen (No .

SZSM201412012), and Shenzhen Key Medical Discipline

Construction Fund (No. szxk003). Shenzhen People’s Hospital

Research Cultivation Project (SYLCYJ202119) to JL.
Conflict of interest

The authors declare that the research was conducted in the

absence of any commercial or financial relationships that could

be construed as a potential conflict of interest.
Publisher’s note

All claims expressed in this article are solely those of the

authors and do not necessarily represent those of their affiliated

organizations, or those of the publisher, the editors and the

reviewers. Any product that may be evaluated in this article, or

claim that may be made by its manufacturer, is not guaranteed

or endorsed by the publisher.
References
1. Ceresoli GL, Ferreri AJ, Bucci E, Ripa C, Ponzoni M, Villa E. Primary cardiac
lymphoma in immunocompetent patients: Diagnostic and therapeutic
management. Cancer (1997) 80:1497–506. doi: 10.1002/(SICI)1097-0142
(19971015)80:8<1497::AID-CNCR18>3.0.CO;2-0

2. MorganHP, El-NayirM, Jenkins C, Campbell PG. Complete heart block as a herald
sign for cardiac lymphoma. BMJ Case Rep (2021) 14. doi: 10.1136/bcr-2020-239356

3. Petrich A, Cho SI, Billett H. Primary cardiac lymphoma: An analysis of
presentation, treatment, and outcome patterns. Cancer (2011) 117:581–9. doi:
10.1002/cncr.25444

4. 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)
2016:7164829. doi: 10.1155/2016/7164829

5. Skalec K, Litwin L, Drozdz K, Gac P, Jazwiec P, Chabowski M, et al. Primary
cardiac lymphoma (PCL) - diagnostic difficulties. Kardiochirurgia i torakochirurgia
polska = Polish J cardio-thoracic Surg (2015) 12:266–8. doi: 10.5114/kitp.2015.
54468

6. Zhu J, Jiang W, Dong YQ, Zhu SB. A high-grade pleomorphic sarcoma in left
atrium. J Thorac Oncol (2015) 10:535–6. doi: 10.1097/JTO.0000000000000377

7. Carras S, Berger F, Chalabreysse L, Callet-Bauchut E, Cordier JF, Salles G,
et al. Primary cardiac lymphoma: Diagnosis, treatment and outcome in a modern
series. Hematological Oncol (2017) 35:510–9. doi: 10.1002/hon.2301

8. Chalabreysse L, Berger F, Loire R, Devouassoux G, Cordier JF, Thivolet-Bejui
F. Primary cardiac lymphoma in immunocompetent patients: A report of three
cases and review of the literature. Virchows Archiv (2002) 441:456–61. doi: 10.1007/
s00428-002-0711-0

9. Yin K, Brydges H, Lawrence KW, Wei Y, Karlson KJ, McAneny DB, et al.
Primary cardiac lymphoma. J Thorac Cardiovasc Surg (2022) 164:573–580.e1. doi:
10.1016/j.jtcvs.2020.09.102
frontiersin.org

https://doi.org/10.1002/(SICI)1097-0142(19971015)80:8%3C1497::AID-CNCR18%3E3.0.CO;2-0
https://doi.org/10.1002/(SICI)1097-0142(19971015)80:8%3C1497::AID-CNCR18%3E3.0.CO;2-0
https://doi.org/10.1136/bcr-2020-239356
https://doi.org/10.1002/cncr.25444
https://doi.org/10.1155/2016/7164829
https://doi.org/10.5114/kitp.2015.54468
https://doi.org/10.5114/kitp.2015.54468
https://doi.org/10.1097/JTO.0000000000000377
https://doi.org/10.1002/hon.2301
https://doi.org/10.1007/s00428-002-0711-0
https://doi.org/10.1007/s00428-002-0711-0
https://doi.org/10.1016/j.jtcvs.2020.09.102
https://doi.org/10.3389/fonc.2022.1014371
https://www.frontiersin.org/journals/oncology
https://www.frontiersin.org

	Diagnosis of rapidly progressed primary cardiac lymphoma in liver transplant recipient: A case report
	Introduction
	Case description
	Discussion
	Conclusions
	Data availability statement
	Ethics statement
	Author contributions
	Funding
	References



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /PageByPage
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages false
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 1
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness false
  /PreserveHalftoneInfo false
  /PreserveOPIComments true
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages false
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages false
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.40
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages false
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages false
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.40
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages false
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages false
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /Description <<
    /ENU (T&F settings for black and white printer PDFs 20081208)
  >>
  /ExportLayers /ExportVisibleLayers
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /BleedOffset [
        0
        0
        0
        0
      ]
      /ConvertColors /NoConversion
      /DestinationProfileName ()
      /DestinationProfileSelector /DocumentCMYK
      /Downsample16BitImages true
      /FlattenerPreset <<
        /ClipComplexRegions true
        /ConvertStrokesToOutlines false
        /ConvertTextToOutlines false
        /GradientResolution 300
        /LineArtTextResolution 1200
        /PresetName ([High Resolution])
        /PresetSelector /HighResolution
        /RasterVectorBalance 1
      >>
      /FormElements false
      /GenerateStructure true
      /IncludeBookmarks true
      /IncludeHyperlinks true
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MarksOffset 6
      /MarksWeight 0.250000
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PageMarksFile /RomanDefault
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
    <<
      /AllowImageBreaks true
      /AllowTableBreaks true
      /ExpandPage false
      /HonorBaseURL true
      /HonorRolloverEffect false
      /IgnoreHTMLPageBreaks false
      /IncludeHeaderFooter false
      /MarginOffset [
        0
        0
        0
        0
      ]
      /MetadataAuthor ()
      /MetadataKeywords ()
      /MetadataSubject ()
      /MetadataTitle ()
      /MetricPageSize [
        0
        0
      ]
      /MetricUnit /inch
      /MobileCompatible 0
      /Namespace [
        (Adobe)
        (GoLive)
        (8.0)
      ]
      /OpenZoomToHTMLFontSize false
      /PageOrientation /Portrait
      /RemoveBackground false
      /ShrinkContent true
      /TreatColorsAs /MainMonitorColors
      /UseEmbeddedProfiles false
      /UseHTMLTitleAsMetadata true
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


