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ABSTRACT

Background: Multimodality imaging of a cardiac mass lesion may raise suspicion of a primitive cardiac lymphoma (PCL). However, a definitive
diagnosis requires histopathological confirmation.

Methods: This report describes the methodology we used to perform biopsy sampling of a cardiac mass lesion affecting a 45-year-old man. In
order to increase endomyocardial biopsy diagnostic accuracy, we used pre-acquired cardiac magnetic resonance (CMR) images to guide the
bioptome on a cardiac site overtly infiltrated by the suspected tumour. The right ventricular outflow tract was identified as the target site
for biopsy sampling. To reduce the risk of the procedure, the biopsy was performed at a safe distance from the tip of a diagnostic quadripolar
catheter positioned at the level of the pulmonary valve, previously identified by pacing manoeuvres. The reported approach demonstrated
safety and diagnostic accuracy, allowing the identification of an extremely rare PCL subtype of T-cell origin.

Conclusion: Biopsy sampling of a suspected tumour may be safely and accurately performed using pre-acquired CMR images to guide the
bioptome on the target site.

LEARNING POINTS

e Multimodal imaging techniques capable of tissue characterization may raise suspicion of a primary cardiac lymphoma (PCL).
e However, the final diagnosis of PCL can be confirmed only by histological examination of a tissue sample.

e Biopsy sampling of the mass lesion may be accurately guided by previously acquired cardiac magnetic resonance images.
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INTRODUCTION

Endomyocardial biopsy (EMB) is a valuable tool for studying intracardiac masses suspicious for tumours. Nonetheless, the diagnostic
accuracy of the standard biopsy procedure, with fluoroscopic guidance, may be significantly limited by sampling errors. Transoesophageal
and intracardiac echocardiography have been successfully used to guide the biopsy procedure in patients with suspected cardiac tumours.
Nevertheless, there has been no consensus on a standardized approach.

DOI: 10.12890/2021_002427 European Journal of Case Reports in Internal Medicine © EFIM 2021



’@\ European Journal

Internal Medicine

In order to increase the precision of biopsy sampling, while reducing the risk of complications, we used pre-acquired cardiac magnetic
resonance (CMR) images to guide the bioptome on a cardiac target site overtly infiltrated by a suspected tumour. The reported approach
demonstrated safety and diagnostic accuracy, allowing the identification of an extremely rare primary cardiac malignancy.

CASE DESCRIPTION

A 45-year-old man was referred to our hospital for diagnosis confirmation of a suspected cardiac tumour detected incidentally. The patient
had remained in a stable clinical condition until 5 months before admission, when a routine cardiological assessment for recreational sports
activity had revealed on ECG de novo significant T wave alterations (Fig. 1), not associated with remarkable findings on physical examination.
The patient’s medical and family histories were negative for cardiovascular disease and the patient was not complaining of cardiological or
constitutional symptoms. Afterwards, an outpatient non-invasive evaluation was initiated.
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Laboratory work-up, including an immunological profile, and chest radiograph did not reveal any abnormal findings. Transthoracic
echocardiography showed increased thickness and echogenicity of right ventricular outflow tract (RVOT) and basal free wall. A small
circumferential pericardial effusion, with no signs of haemodynamic compromise, was also reported. CMR revealed an epicardial thickened
mass lesion adherent to the anterior wall of both ventricles and invading the interventricular sulcus (Fig. 2). The anterior left ventricular wall
and anterior interventricular septum were both infiltrated by the abnormal tissue. Apparent full-thickness wall replacement of the RVOT
was also observed. Relative to myocardium, the mass lesion appeared markedly hyperintense on T2-weighted TIRM images and mildly
hyperintense on True FISP cine images, also showing a large interventricular focus of late gadolinium enhancement. Full body computed
tomography (CT) was unremarkable, excluding both metastatic disease and direct cardiac infiltration from adjacent malignancy.
Multimodality imaging results were consistent with a primary cardiac tumour with overt biventricular involvement. Hence, the patient, still
asymptomatic, was admitted to our institution for diagnosis confirmation. At presentation, he was haemodynamically stable and afebrile;
vital signs were normal, cardiopulmonary examination was unremarkable, and there was no lymphadenopathy. The remainder of his physical
examination also showed no abnormalities. The results of a complete blood count, coagulation profile and comprehensive metabolic panel
were within normal limits.

We planned an EMB guided by CMR images. Transmural RVOT infiltration was identified as a suitable target site for biopsy sampling.
After obtaining informed written consent from the patient, a 6F diagnostic quadripolar catheter was inserted via the inferior vena cava
approach. Then, under fluoroscopic guidance, the catheter was positioned in the RV infundibulum with its distal portion at the level of the
pulmonary valve, identified by pacing manoeuvres. Subsequently, by utilizing an 8.5F steerable long introducer, a disposable bioptome was
also advanced in the RVOT and oriented towards the target region, previously identified on CMR images. Four specimens were obtained
from the RVOT anterior and septal walls (Fig. 3), while keeping the bioptome at a safe distance from the proximal bipole of the quadripolar
catheter positioned at the level of the pulmonary valve.

The biopsy procedure was successfully performed with no complications. All specimens were fixed in 10% buffered formalin, processed and
stained with haematoxylin and eosin. Serial sections were subjected to immunohistochemical staining with antibodies against CD3, CD20,
CD10, Bcl6, Bcl2, Pax 5,CD5, cyclin D1, CD4, CD8, CD30 and Ki6é7 (Dako, Glostrup, Denmark).
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Figure 2. CMR imaging showing a mass lesion adherent to the anterior wall

of both ventricles and invading the interventricular sulcus. (A) T2w TIRM

short axis image. Hyperintensity of the mass (white arrows), encasing the
anterior interventricular coronary artery (red arrow). (B) True FISP short axis
image. Mild hyperintensity of the mass (white arrows), with a small pericardial
effusion. (C) True FISP long axis image. Anterior extension of the mass (white
arrows). (D) LGE short axis image. Mild and inhomogeneous hyperintensity of
the mass with a focus of LGE (white arrow). CMR, cardiac magnetic resonance;
LGE, late gadolinium enhancement; TIRM, turbo inversion recovery magnitude;

True FISP, fast imaging with steady-state free precession technique
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Figure 3. Biopsy procedure. LAO (A,B) and RAO (C,D) fluoroscopic projections:
bioptome collecting specimens from the right ventricular outflow tract at a
safe distance from the quadripolar catheter tip positioned at the level of the

pulmonary valve. LAO, left anterior oblique; RAO, right anterior oblique

Two of the four samples obtained from the RVOT showed diffuse proliferation of small-medium sized lymphocytes almost completely
replacing the myocardium (Fig. 4A,B). Lymphocytes strongly expressed the T-cell markers CD3 and CD5 (Fig. 4C), with a CD4:CD8 ratio
of 1:2. Focal aberrant expression of CD20 was observed. Staining with the other antibodies tested, including the B-cell marker Pax5, was
negative. The proliferation index evaluated by Kié7 was about 30%. The two remaining samples showed normal myocardium (Fig. 4D).
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According to the clinical, morphological and immunohistochemical features, a diagnosis of primitive cardiac T-cell lymphoma was
established. Subsequently, the patient was transferred to the haematology division at another institution where a multichemotherapy
regimen was started. After six cycles of treatment with CHOP (cyclophosphamide, doxorubicin, vincristine and prednisone), repetition of
CMR documented a significant regression of the mass lesion (Fig. 5). Currently, 12 months after the initial clinical assessment, the patient
has preserved biventricular function and a normal functional capacity.

Figure 4. Pathological findings. Haematoxylin and eosin stain: (A) diffuse proliferation Figure 5. CMR imaging after chemotherapy. Significant regression of the cardiac
of lymphocytes replacing myocardium; (B) higher magnification highlights small- mass lesion with persistence of mild hyperintensity (white arrows) on T2w TIRM
medium sized lymphocytes with irregular nuclei within cardiac myocytes; (C) CD3 stain: short axis image (A) and True FISP short and long axis images (B,C). Evidence
lymphocytes strongly express the T-cell marker CD3; (D) a fragment of myocardium not of LGE (white arrow) in the interventricular sulcus (D). CMR, cardiac magnetic
involved by the neoplastic proliferation resonance; LGE, late gadolinium enhancement; TIRM, turbo inversion recovery

magnitude; True FISP, fast imaging with steady-state free precession technique

DISCUSSION

Primary cardiaclymphoma (PCL)is a very rare malignancy, typically of anon-Hodgkin's type, accounting for 1-2% of primary cardiac tumours
and 0.5% of extra-nodal lymphomas. The right atrium is the most commonly affected heart chamber, followed by the right ventricle, left
atrium and left ventricle. PCL is often multifocal, involving more than one heart chamber in >75% of cases [\

Presenting signs and symptoms of PCL are non-specific and may vary according to the heart site involved. The most common clinical
manifestations include dyspnoea, constitutional symptoms, chest pain, congestive heart failure, pericardial effusion and arrhythmias®2.,
Histologically, nearly all cases of PCL are of B-cell origin, with diffuse large B-cell lymphoma being the most common subtype!*2. Conversely,
we report an extremely rare PCL subtype of T-cell origin, described in only a handful of case reports over the last two decades®-¢. In the
largest literature review concerning PCL, only 5 of 197 cases were of T-cell origin(*.

PCL can be rapidly fatal if left untreated, hence timely diagnosis is critical to improve outcome. Chemotherapy, alone or in combination with
radiotherapy, seems to provide the best results™ 2. However, palliative surgery may be required when haemodynamics are compromised by
the tumour 7.,

The diagnosis of PCL is often challenging; hence, when the initial diagnostic work-up raises suspicion of a cardiac malignancy, a thorough
evaluation with multimodal imaging techniques, capable of tissue characterization, is mandatory. Contrast CT, CMR as well as PET/CT may
all be used for initial diagnosis and staging!®. Nevertheless, PCL diagnosis confirmation requires histopathological analysis of specimens
obtained through pericardiocentesis, endomyocardial or surgical biopsy.

Fluoroscopy-guided EMB may be useful for definitive characterization of cardiac tumours. Nevertheless, its diagnostic accuracy may be
significantly limited by sampling errors. Transoesophageal and intracardiac echocardiography have been successfully used to improve
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the diagnostic accuracy and safety of EMB [*1°, However, these ultrasound-based techniques usually require deep sedation or general
anaesthesia and imply additional technical skills and costs.

Inthe reported case, targeted biopsy sampling of the mass lesion was obtained by combining real-time fluoroscopic guidance with previously
acquired CMR images. The bioptome was guided towards the region of interest (the RVOT) by comparing the actual fluoroscopic image on
the screen with the stored CMR images. The final position of the bioptome was adjusted step-by-step on the target site while keeping the tip
of the device at a safe distance from the quadripolar catheter tip crossing the pulmonary valve.

Tothe best of our knowledge, thisis the first report concerning CMR-guided EMB of a PCL. Our approach demonstrated safety and diagnostic
accuracy, allowing the identification of an extremely rare PCL subtype of T-cell origin.

Video 1. Right ventricle outflow tract (RVOT) biopsy sampling

> M4 watch the video: https://youtu.be/fMC4a5wAr4M

BBl ) oo0/00 Video 2. Right ventricle outflow tract (RVOT) biopsy sampling
watch the video: https://youtu.be/rm0_zv4H2p0

Video 3. Right ventricle outflow tract (RVOT) biopsy sampling
watch the video: https://youtu.be/tPEbGXVMURc
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CONCLUSION
Multimodality imaging of a cardiac mass lesion may raise suspicion of a PCL. However, a definitive diagnosis requires histopathological
confirmation. Biopsy sampling of the suspected tumour may be safely and accurately performed using pre-acquired CRM images to guide

the bioptome on the target site.
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