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Butterfly-shaped epicardial lipoma of the heart
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ABSTRACT

Cardiac tumors are a rare entity with typically unspecific symptoms. We present the case of a
43-year old female patient with epigastric pain and palpitations with a long history of diagnostics
prior to discovery of an epicardial mass. The epicardial tumor with arterial vascularization from
the left anterior descending artery was resected in a beating heart procedure and was found to
be a lipomatous soft tissue tumor. A lack of mouse double minute 2 (MDM2) gene amplification
in fluorescent in situ hybridization (FISH) confirmed the diagnosis of a benign cardiac lipoma.

Resection led to a long-term resolution of symptoms.



The first case of a cardiac tumor was documented 1559 M. Since then an array of different
tumors affecting the heart have been discovered. The prevalence of primary cardiac tumors is
estimated to be between 0.17% and 0.19% [. Among primary cardiac tumors lipomas account
for approximately 8-10% E1 [, While cardiac tumors remain rare, they are a relevant differential
diagnosis in patients with unspecific symptoms attributed to the heart [4. Symptoms may mimic
those of valvular heart disease, congestive heart disease, pulmonary or systemic embolism or
symptoms of arrhythmia. Like all tumors they can be classified as primary or secondary tumors.
Primary forms can be benign (e.g. the myxoma or papillary fibroelastoma) or malignant (e.g.
angiosarcoma) and develop in the heart itself. The majority of primary cardiac tumors are
benign. Secondary forms are metastatic tumors which have spread by direct contact or venous
spread (e.g. melanoma or carcinomas of the breast, lung and other organs). Metastatic
involvement of the heart is mostly associated with end stage disease and subsequently high

mortality.

Lipomas of the heart are benign primary tumors and can undergo malignant transformation to
the malignant liposarcoma. While liposarcomas have a dire outcome, the benign lipoma usually
doesn’t. However, lipomas can also cause intracavitary obstruction or compression and
arrhythmias which may also lead to morbidity and mortality 2. Subsequently even the benign

cardiac lipoma may require operative treatment to improve the patient’s prognosis.

A 43-year-old female patient with a history of epigastric pain, exhaustion and palpitations for the
past three years was referred after an epicardial mass was detected upon transthoracic
echocardiography. The patient had undergone lengthy diagnostics and treatment, including

psychosomatic treatment, prior to detection of the mass in echocardiography. Signs of



beginning ventricular chamber compression were evident. No further abnormalities were
detected; the left ventricular ejection fraction was normal and no valvular pathologies were
found. Cardiac magnetic resonance imaging (MRI) revealed a fatty tumor abutting both the left
and right ventricle at the heart’s apex (Figure 1A). It seemed to have a central stalk and two
lobes, one towards the anterior and one towards the lateral surface of the heart. Cardiac
catheterization revealed arterial vascularization of the tumor stemming from the left anterior

descending artery (LAD; Figure 1B, Figure 2A).

Tumor resection was performed via median sternotomy approach. The heart was dislocated
anteriorly and propped on a laparotomy sponge. This allowed us to gain full view and access to
the stalk of the epicardial mass as seen in the Video provided as Supplementary Material for the
case. During this maneuver hemodynamics remained stable, subsequently cardiopulmonary
bypass was not required. After placement of a purse-string suture around the stalk of the tumor,
the tumor’s 5x5 mm epicardial stalk was carefully ligated and the tumor removed. The suture
was tied providing complete hemostasis. The bilobed butterfly-shaped tumor measured

130x90x26 mm (Figure 2B) and weighed 339 g.

Absent immunohistochemical staining of the lipoid cells for cyclin-dependent kinase 4(CDK4)
pointed to a mature lipoma. Fluorescent in situ hybridization (FISH) showed no amplification of
the MDM2 gene providing confirmation of benignity and allowed a differentiation of the tumor
from a liposarcoma. Two years after the procedure the patient remains in good health with a
complete resolution of symptoms. No recurrence of the lipoma has been detected in the regular

transthoracic echocardiography performed since the procedure.



COMMENT

Primary cardiac lipomas are a rare entity. Autopsy studies have reported finding cardiac lipomas
incidentally after death. Discovery of lipomas in the hearts of living patients remains rare. When
detected, most typically these tumors are detected in echocardiography and can be further
characterized by computed tomography or magnetic resonance imaging. MRI allows an

adequate characterization of the tumor tissue and can strengthen the presumptive diagnosis.

The localization of the lipoma determines the symptoms. Most common symptoms are dyspnea,
palpitations, chest pain and fatigue ™ 51. Whereas intracardiac lipomas causing blood flow
obstruction can cause syncope, arrhythmias or even sudden death, epicardial lipomas typically
cause symptoms linked to compression of cardiac chambers or the great vessels. Such
compression can have negative prognostic consequences if the tumor is not resected. When
symptomatic, radical resection of lipomas is indicated [> ¢ after which symptom resolution should

ensue.

In the presented case, due to the anterior location of the tumor cardiopulmonary bypass was not
required for tumor resection. The arterial vascularization from the LAD posed a risk during the
procedure. The aim was to resect as much of the tumor stalk as possible without affecting blood
flow in the LAD. Closure of the described purse-string suture did not affect anterior wall
contractility. Once this was confirmed the suture could be tied, allowing a complete resection of

the tumor stalk.

The diagnosis benign lipoma was confirmed by pathological evaluation of the tumor tissue. In
this respect it is important to differentiate the benign mature lipoma from the malignant
liposarcoma as there are stark differences in prognosis. Immunohistological staining for CDK4
provides the initial information on the tumor entity. CDK4 is involved in oncogenic transformation

in various tumor entities. Absent staining of the lipoid cells speaks for a mature lipoma rather



than a liposarcoma. However, mere evaluation of the resected tissue by CDK4 staining does not
suffice. Further evaluation by fluorescence in situ hybridization (FISH) [l allows a more definite
differentiation of the malign from the benign entities. In FISH analysis the amplification of the
MDM2 gene in the tumor tissue is investigated. MDM2 is a regulator of p53 and
overamplification of MDM2 is subsequently detected in various malignant tumors including the

liposarcoma.

In conclusion we presented the case of a woman with a butterfly-shaped epicardial tumor
vascularized by the LAD. Tumor resection was performed in a beating heart technique, made
possible by the anterior location of the tumor. In such cases, preoperatively, MRI is important to
gain an insight into the tumor entity. In our case we suspected a lipoid tumor subsequent to
tumor characterization in MRI. Postoperatively immunohistochemical staining and FISH are key
to differentiate the benign from the malignant lipoid tumors. The results of this investigation or
immensely relevant regarding the prognosis of the disease. In our patient we diagnosed a
mature lipoma, a rare benign mesenchymal tumor of the heart. Two years after successful
complete removal of the tumor our patient currently remains free of remission and

asymptomatic.
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FIGURES

Figure 1. A) Magnetic resonance image of the heart with the tumor abutting the right and left
ventricles. The arrow points to the location of the tumor stalk. B) Cardiac catheterization: Right
anterior oblique projection with arrow pointing to the arterial vascularization of the tumor stemming

from the left anterior descending artery.

Figure 2. A) Intraoperative image of the heart after median sternotomy and slight anterior
dislocation. The head of the patient is to the bottom of the image and the feet are to the top. The
arrow is pointing to the tumor stalk with its close proximity to the left anterior descending artery.

B) Tumor after complete resection including the tumor stalk (marked with the arrow).
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