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ABSTRACT

Introduction: Papillary fibroelastoma is a rare primary benign cardiac tumor. The
majority of patients are asymptomatic. Complications may result in embolic events,
syncope, ventricular arrhythmias, and sudden death. In this study, we report on a
series of papillary fibroelastomas documented in our institution.

Methods: Medical history records from period between 2007 and 2022 were
reviewed for all the patients diagnosed with cardiac papillary fibroelastomas
treated surgically and confirmed histologically. Clinical, tumor, and demographic
characteristics, echocardiography findings, and treatment modalities were analyzed.
Results: In a sixteen-year period, 12 cases of papillary fibroelastomas were
documented. The percentage of female patients was 83.3%. The average age was

Abbreviations, Acronyms & Symbols

CABG = Coronary artery bypass grafting

CPB = Cardiopulmonary bypass

ICU = Intensive care unit

PFE = Papillary fibroelastoma

sD = Standard deviation

TEE =Transoesophageal echocardiography

TTE =Transthoracic echocardiography
INTRODUCTION

Primary cardiac tumors are rare, with an incidence rate of 0.0017%-
0.019% in the autopsy series™. In most cases, these are myxomas,
while papillary fibroelastomas (PFEs) are in second place, with <
10% of the total number of primary heart tumors™. The majority
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59.0 + 11.2 years. Average diameter of tumor was 1.2 cm. The aortic valve was the
most common origin site, with six cases (50%). In two cases (17%), the mitral valve
was involved. There were single cases of tumor (8% each) found on the tricuspid
valve, in the left atrium, in the left ventricle, and in the right ventricle. All patients
were treated successfully by complete resection.

Conclusion: PFEs are generally small and single tumors. Complete surgical
resection of the tumor has a good prognosis and is a safe, efficient, and definitive
treatment.

Keywords: Heart Ventricules. Cardiac Papillary Fibroelastoma. Aortic Valve.
Tricuspid Valve. Mitral Valve. Sudden Death. Echocardiography.

of patients are asymptomatic. If symptomatic, they are most
often presented with embolic complications, syncope, ventricular
arrhythmias, and sudden death™. These tumors are typically
located on the left side of the heart, while the right side localization
is very rare®. In most cases, diagnosis is made by transthoracic
echocardiography (TTE) or transoesophageal echocardiography
(TEE). Diagnostic methods such as 3D echocardiography,
cardiac magnetic resonance, and multi-slice spiral computed
tomography could be used for more precise identification of
the tumort, Definitive diagnosis of PFE requires confirmation
by histopathological analysis, since imaging presentation can
often be misleading. Although there are no precise guidelines
regarding management of PFE, surgical treatment is the preferred
method of choice. Complete removal of the tumor without any
fragmentation or residues must be ensured in order to achieve the
optimal outcome®.

The aim of the present study was to analyze and present the
characteristics and outcomes of PFE cases treated at our institution.
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METHODS

This is a retrospective observational study, in which we analyzed the
data of patients with PFE, who underwent surgical treatment at the
Institute of Cardiovascular Diseases of Vojvodina. The observation
period was from 01 January 2007 until 31 December 2022. Patients’
data was collected from our hospital information system. The study
analyzed demographic characteristics (patients' age at the time
of surgical intervention and sex), localization and the size of the
tumor, clinical presentation, comorbidities, surgical techniques, and
histopathological findings. The imaging method used for setting
the diagnosis was TTE or TEE.

Surgical Techniques

All the patients were operated in general endotracheal anesthesia,
via total median sternotomy and with the use of cardiopulmonary
bypass (CPB). In most cases (eight patients [67%]), isolated tumor
excision was performed; in two cases (17%), tumor excision was
performed with aortic valve replacement; in one (8%), it was
performed with coronary artery bypass grafting (CABG); and in one
case (8%), it was performed together with CABG and mitral valve
repair. After tumor excision, intraoperative TEE was performed to
confirm complete removal without sequelae

Statistical Analysis

In this retrospective study, among the statistical methods,
descriptive statistics measures were used: mean value, standard
deviation, median, percentiles, and percentages.

RESULTS

In a sixteen-year period, 12 cases of patients with PFE were
documented. The average patients' age was 59 + 11.2 years, and
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83% were female. Four patients (33%) were smokers. Six (50%) of the
patients were asymptomatic, and those with symptoms presented
with chest pain and fatigue. Four (33%) patients reported dyspnea
and palpitations, three (25%) had a new-onset atrial fibrillation, and
one (8%) patient had a transient ischemic attack (Table 1).

The most common associated diseases were arterial hypertension
(nine patients), dyslipidemia (five patients), diabetes (three patients),
chronic obstructive pulmonary disease (two patients), and atrial
fibrillation (one patient) (Table 2).

The average left ventricular ejection fraction was 61.8 + 7.2%.
Average diameter of the tumor was 1.2 + 0.5 cm. The average
cardiac arrest time (on CPB) was 27 minutes, and the average total
CPB time was 304 + 18.7 minutes. The average number of days
spent in the intensive care unit was 1.3 + 0.5, and the average
length of hospitalization was 7.9 + 1.4 days. These characteristics are
presented in Table 3.

The aortic valve was the most common site of origin (six patients). In
two cases, the mitral valve was involved. One tumor was found on
the tricuspid valve, in the left atrium, in the left ventricle, and in the
right ventricle (Table 4).

DISCUSSION

PFE are rare tumors. The precise etiology remains largely unknown.
They originate mostly from the valvular endocardium. There are,
however, several theories about the pathophysiology of PFE. One of
the hypotheses is that these lesions are an acquired entity, and they
begin as microthrombi. These microthrombi join in sites of minor
endothelial damage. Over time, these microthrombi eventually
evolve into PFE. These PFE continue to grow and can potentially
embolize, causing resultant complications, including stroke,
ventricular fibrillation, myocardial infarction, and sudden death®,

The incidence appears to be equal in males and females. But in
our study, it was higher in females. It is predominantly found in
patients aged between 40 and 80 years but many are diagnosed

Table 1. The most common symptoms in a patient with papillary fibroelastoma.

Variable No (%)
Chest pain 6 (50)
Fatigue 6 (50)
Dyspnea 4(33)
Palpitations 4(33)
Fainting 4(33)
Atrial fibrillation 3 (25)
Transient ischemic attack 1(8)
Table 2. Common associated diseases in a patient with papillary fibroelastoma.

Variable No (%)
Arterial hypertension 9 (75)
Dyslipidemia 5(42)
Diabetes mellitus 3(25)
Chronic obstructive pulmonary disease 2(17)

Atrial fibrillation
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Table 3. Cardiac and operative characteristics of patients with papillary fibroelastoma.

Variable Mean + SD
Ejection fraction (%) 618+72
Dimension of tumor (cm) 12+0.5
Cardiopulmonary bypass time (min.) 304+18.7
ICU stay (days) 1.3+£05
Length of hospitalization (days) 79114
ICU=intensive care unit; SD=standard deviation

Table 4. Tumor localization

Localization No (%)
Aortic valve 6 (50)
Mitral valve 2(17)
Tricuspid valve 1(8)
Left atrium 1(8)
Left ventricle 1(8)
Right ventricle 1(8)

at approximately 60 years of age, which is consistent with our
findings”4.,

In general, PFE may present in one of three ways: systemic — fever,
arthralgia, weight loss, fatigue, and paraneoplastic syndromes —;
cardiac — mass effect, arrhythmias, valve regurgitation, pericardial
effusion with or without tamponade, dyspnea, chest discomfort,
pre-syncope, or syncope—; and embolic — systemic or pulmonary
thromboembolic phenomenon from the tumor—"=. In our study,
cardiac symptoms were the most common, while embolic
neurological event was found in one patient.

PFE is often diagnosed incidentally with echocardiography,
computed tomography, cardiac surgery, or at the autopsy. The
imaging method of choice for PFE detection is echocardiography.
TEE allows a more accurate assessment than TTEN®'2, |n the study
by Tamin et al.¥, both TTE and TEE revealed the tumor in 51% of
patients, but in 33% of patients, the tumor could be detected only
by TEE'®3. In all of our patients, the first presence of tumor was
suspected solely on the basis of two-dimensional TTE, and after
that confirmed with TEE.

When the presence of PFE is confirmed, the appropriate treatment
choice — surgical or medical — is a matter of debate. Oral
anticoagulation can be the treatment of choice if the tumor
is not mobile. Most published studies agree on zero or very
low in-hospital 30-day mortality in patients undergoing PFE
excision1®, We recommend surgical treatment for all patients
with PFEs.

Across the literature, the most commonly involved valves are: aortic
valve (35-63%), mitral valve (9-35%), tricuspid valve (6-15%), and, rarely,
pulmonary valve (0.5-8%), which is consistent with our findings”'.

They are usually solitary, slow growing benign tumors that are < 1.5
cm in diameter™®?, We obtained similar data in our study. PFE are
often found downstream of the valve (aortic side of the aortic valve or
ventricular side of the mitral valve)®*%. Rosic et al!” reported a case
with rather unique location of the tumor on the upstream side of the
tricuspid valve.

Limitations

Basically, the limitation of the study would be that this is a
retrospective study with a small number of patients. However,
considering that this is a rare diagnosis and that our institution has
an average of less than one patient per year, we believe that it is
still an important study, which answers some of the questions that
are important for further studies.

CONCLUSION

In this study, we present our institutional experience with PFEs. The
diagnosis was most often made on the basis of echocardiography.
Echocardiography, in first line TEE, provides the degree of
structural resolution necessary to ascertain the location and the
extent of anatomic and hemodynamic involvement. The definitive
diagnosis is based on the characteristic histopathological features.
Patients with PFE can be asymptomatic or symptomatic. However,
due to the low operative mortality and the risk of embolization,
we are of the opinion that all patients should undergo surgical
excision of the tumor. Surgical removal of PFE is safe, efficacious,
and definitive.
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