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Abstract

Cardiac papillary fibroelastoma (PFE) is one of the most common types of benign cardiac
tumors that consists of multiple papillary fronds arising from a central stalk. The prevalence
Is 48-61% of all cardiac tumors. Even though most patients with PFE are asymptomatic, they
may present with dyspnea, chest pain, clinical heart failure symptoms, thromboembolic
complications, or even sudden cardiac death. Herein, we present the case of a 44-year-old
female patient with post-toxic cardiomyopathy and intracardiac masses with a past medical
history of non-Hodgkin lymphoma treated with chemotherapy and mediastinal radiation
therapy.

The patient complained of fatigue and dyspnea. On transthoracic echocardiography (TTE), a
highly mobile small mass attached to the anterolateral left ventricular wall was detected.
Cardiac magnetic resonance revealed a left ventricle with characteristics of post-toxic
cardiomyopathy, severely reduced global contractility with an EF of 34%, and a cardiac
mobile mass (11x7mm) attached to a small stalk to the mid-segment of the anterior wall of the
left ventricle, with characteristics consistent with papillary fibroelastoma and a differential
diagnosis for myxoma or metastasis. A control PET/CT scan was also performed, and no
increased metabolic activity of the intracardiac masses was found, ruling out cardiac
metastasis. The cardio-surgery team recommended conservative treatment because of the high
operative risk, considering the multiple comorbidities of the patient. After 15 months of follow-
up, the patient was in a good clinical condition, and the control TTE examination didn’t show
any changes in the dimensions or structure of the intracardiac masses.

Papillary fibroelastomas are rare, benign cardiac tumors with an unknown etiology. The
development of imaging methods enables the adequate and early diagnosis of cardiac tumors.
Even though surgical resection is considered the gold standard for the treatment of PFE, an
individualized approach is essential for the decision on the optimal management and
prevention of complications.
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Introduction

Primary cardiac tumors are rare conditions, where the signs and symptoms depend on the side of the
cardiac involvement. (1) According to a comprehensive review, by Gowda, the prevalence is
approximately 0.02% of autopsie results. (2) Generally, 75% of the cardiac tumors are benign. Cardiac
papillary fibroelastoma (PFE) is the most common type of cardiac tumor with a prevalence of 48-61%
of all cardiac tumors. It is a benign tumor that consists of multiple papillary fronds arising from a central
stalk. (3) Histopathologically, these tumors are avascular, with a layer of endocardial cells surrounding
the inner matrix, which is a hyaline stroma with different amounts of elastic fibers, fibroblasts and
smooth muscle cells. According to a retrospective follow-up study of patients with papillary
fibroelastoma, PFEs are slowly-growing tumors with a rate of 0.5-0.9 ml/y. The most common site of
occurrence are heart valves, even though they can be found on any endocardial surface. It has been
suggested that cardiac papillary fibroelastoma is not a real tumor but lesion which can be reactivated

by a mechanical trauma, radiotherapy or inflammatory processes. (4,5)

Most of the patients with PFE are generally asymptomatic. The signs and symptoms vary from dyspnea,
chest pain, clinical heart failure symptoms to thromboembolic complications, even sudden cardiac
death. In some patients, cerebrovascular complications like TIA or stroke may be the first sign of
suspicion of PFE. (3) According to a retrospective study (4), 33 out of 67 patients (pts) with PFE
presented an embolic event, with 27 of them, having neurological complications (TIA in 9 pts, stroke
in 22, both in 4 pts). It was shown that the growth rate was not associated with a higher embolic

potential. (4)

It has been reported that, PFEs are the most underdiagnosed benign cardiac tumors. Transthoracic
echocardiography is the initial diagnostic modality to evaluate papillary fibroelastoma. However,
despite the use of TTE, in most of the cases PFEs are not diagnosed due to their minimal effect on
hemodynamics and clinical manifestations. Considering the strong association of PFEs with radiation
and surgical trauma, the patients with primary cardiovascular diseases should undergo regular
echocardiography check-ups, aiming toward early diagnosis of the PFEs and other cardiac tumors. (6,7)
Even though, TTE plays an important role in the diagnostic approach of the PFEs, the cardiac magnetic
resonance (CMR) remains the gold standard, due to the possibility for non-invasive tissue

characterization. (5,7)
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Herein, we present a case of a 44-year-old female patient with a past medical history of non-Hodgkin
lymphoma and treated with chemotherapy and mediastinal radiotherapy, who after 18 years in a routine
cardiology control presented with intracardial masses that with non-invasive diagnostic modalities
evaluation were consistent with cardiac papillary fibroelastoma.

Case Report

A 44-year-old female patient presented for the regular cardiology examination. She complained of
fatigue and dyspnea. She had a past medical history of large cell non-Hodgkin lymphoma diagnosed in
2003, and treated with chemotherapy and mediastinal radiation therapy during 2003-2004 with

complete remission of the disease.

Ten years later the patient was diagnosed with heart failure and treated conservatively with ACE-

inhibitors, beta blockers, loop diuretics and mineralocorticoids.

On a routine TTE follow-up, a highly mobile small mass attached to the anterolateral left ventricular
wall was detected (Image.1 -2). Thrombus was the initial suspicion and the patient was placed on oral

anticoagulants and referred for further evaluation with cardiac magnetic resonance.

Image 1. 4Ch TTE of mass in LV and apex of RV
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Image 2. Mass attached to anterolateral left ventricular wall

Cardiac magnetic resonance revealed left ventricle with characteristics of post-toxic cardiomyopathy
and severely reduced global contractility with EF 34% (Image. 3- midmyocardial late gadolinium
enhancement-LGE). Two chamber cine best visualized a cardiac mobile mass (11x7mm) attached to a
small stalk to mid segment of the anterior wall of the left ventricle. The mass showed isointense signal
on T1 (Image. 4), high intensity signal on T2 (Image. 5) and homogeneous late gadolinium enhancement
(Image. 6). Characteristics were consistent with papillary fibroelastoma with differential diagnosis for

myxoma or metastasis.

Image 3. CMR- midmyocardial LGE in IVS
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Image 5. CMR- high intensity signal on T2
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Image 6. CMR- homogeneous LGE of the intracardiac mass

Two years ago, a PET/CT scan was performed because of intensive fatigue, cough and suspicion of
recurrence of non-Hodgkin lymphoma. There were no signs of recurrence of the disease on the PET
/CT scan, however, in the lung parenchyma there were regions of patchy reticular changes alongside
the airways, a diffuse non-homogeneous activity of FDG was also observed, which was typical for an
inflammatory process, and diffusely increased metabolic activity in the wall of the right ventricle was
present. In the meantime, she had her lung examined with findings for obstructive-restrictive type of
respiratory insufficiency and bronchodilator therapy was initiated. She was a hon-smoker, and had no

family history for cardiovascular diseases.

A control PET/CT scan was also performed, in order to rule out a malignant process in the heart and
the results were similar to the previous finding, no increased metabolic activity of the intracardiac

masses was found, ruling out cardiac metastasis.

Second, smaller mass was observed by TTE that was also previously there but due to the location in the
apex of the right ventricle was not detected earlier. The patient was under optimal medical treatment
for systolic heart failure including sacubitril/valsartan and empagliflozin which were initiated, as well
as anticoagulation therapy according to the recommendations for prevention of thromboembolic events
from intracardiac masses. The cardio-surgery team was consulted for surgical resection of the
intracardiac masses, who recommended conservative treatment because of a high operative risk at that

moment, considering the multiple comorbidities of the patient, including the heart failure and
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respiratory insufficiency.

After 15 months of follow-up, the TTE examinations didn’t show any changes in the dimensions or
structure of the intracardiac masses, excluding metastatic disease and myxoma as differentials, and
proving papillary fibroelastomas as the diagnosis. A control PET/CT scan showed no changes from the
previous. Also, the patient didn’t report any cardiovascular or neurological complications during the
follow-up period.

Discussion

Cardiac papillary fibroelastomas are primary benign cardiac tumors which are considered to be the
second most common type of benign cardiac tumor, following myxomas. (8) However, according to a
review study of patients at the Mayo Clinic, PFE was documented to be even more common than cardiac
myxoma, with an incidence of 0.009% of patients who underwent echocardiographic examination.
(9,10)

Generally, PFE originates from the endocardium of the valvular structures with the aortic and mitral
valve (29% and 25% respectively) been reported to be the most common locations. (11) In 16% of the
cases, a non-valvular origin of the PFE was observed. In rare cases, a multifocal tepete (carpet like)
PFE in the left-ventricular cavity has been reported. (11) In our case, PFEs were in multifocal locations
including the anterolateral wall of the left ventricular cavity and apex of the right ventricle. In a literature
review, the multifocal location is rare and is reported in 2-13% of the cases. (12) Whereas, cardiac
papillary fibroelastomas can arise from a variety of cardiac structures, they must be considered in the

differential diagnosis of the intracardiac masses. (9)

The etiopathology of papillary fibroelastoma is unclear. There are several hypotheses postulated on the
pathophysiology of PFEs. One of the mechanisms suggests that the PFE is acquired and begins as a
microthrombi, which primarily joins in a lesion of endothelium of a cardiac structure and overtime these
microthrombi evolve to PFEs. Among other possible causes of PFE are iatrogenic (radiation therapy,
surgery), inflammation due to unusual response of endocardium to traumas, infections or hamartomas.
(11,13) In this case, even though the definite cause of PFE is not well known, radiation and

chemotherapy are considered as possible circumstances for the occurrence of PFE in our patient.
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The presentation of PFE varies in a wide distribution of age. (14) The patient can be asymptomatic, and
PFEs’ are often diagnosed incidentally. According to a retrospective-prospective study on 162 patients
for clinical and echocardiographic features of PFE, it was diagnosed incidentally in asymptomatic
patients with another underlying cardiovascular disease. In our case, the patient had multiple
comorbidities, including heart failure, pulmonary fibrosis, hypothyroidism and a history of non-
Hodgkin lymphoma, and presented with the symptoms of dyspnea and fatigue which can be the

manifestation of any of the underlying diseases and is not specific for cardiac PFE.

The most characteristic feature of this benign tumor is the potential of embolization resulting in life-
threatening cardiac and neurological complications, including, TIA, stroke, blindness, myocardial
infarction as well as sudden cardiac death. The embolization may occur as a result of detachment of a
fragment of PFE or either of a thrombus previously formed on the surface of the PFE. In symptomatic
patients the most common complications are cerebrovascular events. A retrospective review by Tamin
et al. (10) reported that the rate of cerebrovascular events at 10 years was 2.4 times higher in matched
patients who were treated with surgery and 3.4 times higher in patients who were treated medically.
They also reported that the five years mortality is twice higher in PFE patients as compared to age and
sex-matched controls. On the other hand, in a meta-analysis of 725 PFE cases of Gowda et al. (2), it
was revealed that tumor mobility is the only independent predictor of mortality and embolic
complications in patients with cardiac PFE.

The diagnostic tool of choice for the initial assessment of cardiac PFE is 2D transthoracic
echocardiography (TTE). It has been reported that the 2D TTE has a sensitivity of 88.9% and a
specificity of 87.8% for detection of PFE greater than 2mm. (15) The studies show that transesophageal
echocardiography (TEE) has higher sensitivity for diagnosis of PFEs in comparison to 2D TTE. (14)
Tamin et al. (10) showed that 51% of patients with PFE were diagnosed with 2D TTE in comparison to
84% of patients diagnosed with TEE. (9) According to a retrospective-prospective study of clinical and
echocadiographic features of PFE, there are typical echocariographic characteristics of PFE, which
include: a round, oval or irregular shape of the tumor with well demarcated borders and homogenous
texture, generally small (<20mm). Half of diagnosed PFE in this study had small stalks, which were
mobile and distributed as uni- or multifocal lesions most often localised on valvular surfaces. (14)
Despite these echocardiographic characteristics, many PFEs are not detected during echocardiographic

examinations. Magnetic resonance imaging (MRI), multislice spiral computed tomography (MSCT)
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and positron emission tomography-computed tomography scan (PET/CT scan) are used for better
delineation of these lesions and differential diagnosis of intracardiac masses. (11, 16) Considering the
high temporal resolution, non-invasive tissue characterization and unresticted field of view, the cardiac
MRI plays an imporatnt role in the diagnosis of cardiac PFE. (18) In the case series of Jorge et al. (19),
which included two cases with intracardial methastases and two cases with benign cardiac tumors,
cardiac MRI was decesive in diagnosis and provided a highly accurate histological diagnostic approach

without use of an invasive procedure.

Even though the optimal medical management of the PFE is not yet defined, surgical resection is
considered as the golden standard for its treatment. The surgical treatment is performed by the resection
of the roof of the PFE and full thickness of the underlying endothelium, followed by pericardial patch
or primary closure of the defect. (1,17,20) The recurrence of PFE after the surgical resection was
reported to be 0.04% of all PFE cases. (1,10) In the study of Sun et al. (14), there was no case of a
recent lesion in a total of 64 patients who underwent an echocardiographic examination after an average
of 630 days follow-up from the surgical treatment. According to this study, the decision of surgical
treatment must be based on the size, mobility, location and potential or strength of association of the
tumor with the symptoms. Thus, the recommendations for surgery from this study include the
following: 1.The excision of an isolated right sided PFE is indicated for large and mobile tumors,
tumors resulting in hemodynamically significant embolization, and the presence of patent foramen
ovale with a sizeable right-to-left shunt, 2. Left-sided, small and non-mobile PFE in asymptomatic
patients, 3. In young, or patients with other cardiovascular disease, with large (>10mm), especially
mobile PFE, with low surgical risk and high risk of embolization. (14,21, 22) In our case, the surgical
resection of the PFEs was denied by the cardiosurgery team considering the high operative risk of the

patient as a result of multiple comorbidities including respiratory insufficiency.

In terms of conservative treatment, there is a lack of recomendation for optimal anticoagulation and/or
antiplatelet treatment. In two retrospective studies of Gowda et al.(2) and Tamin et al. (10) separately,
various regimes for medical treatment were defined including the anticoagulation therapy with warfarin
or heparin, antiplatelet therapy as dual antiplatelet therapy, or monotherapy with acetylsalicylic acid or
clopidogrel. There hasn’t been a larger study describing the use of direct oral anticoagulation drugs in
patients with PFE. (1,2,10, 23) In the study, Tamin et al. (10) reported neurological complications in

121 patients who were on medical treatment with anticoagulant or antiplatelet drugs (22% were on
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warfarin, 47% on acetylsalicylic acid, 1% on clopidogrel and 2 % on dual antiplatelet therapy). The
individual cost-benefit effect is essential for the decision about the medical treatment of patients with

PFE, considering the bleeding risk and risk of thromboembolic events. (1)

Conclusion

Papillary fibroelastomas are rare, benign cardiac tumors with an unknown etiology. The development
of the imaging methods enables adequate and early diagnosis of cardiac tumors. The TTE is considered
to be the diagnostic tool for initial assessment of these patients but CMR is the gold standard for further
evaluation and non-invasive tissue characterization. More clinical trials are needed, in order to define
adequate management and prevention of thromboembolic events in patients with PFE. Even though
surgical resection is considered as the gold standard for the treatment of PFE, an individualized

approach is essential for the decision on the optimal management and prevention of complications.
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