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Presentation Clinic History

We present a 54-year-old woman with a history of type-2 diabetes mellitus, arterial hypertension with left ventricular hypertrophy,
depressive syndrome, thyroid nodule with biopsy showing cytological suspicion of category 4 follicular proliferation (Bethesda system),
monoclonal gammopathy, vaginal prolapse, hepatic steatosis, simple bilateral renal and hepatic cysts, and diverticulosis of the left
colon. A week before going to the cardiologist presents severe dyspnea, but no paroxysmal nocturnal dyspnea, orthopnea, chest pain or
syncope. She recognizes palpitations in the last year. No fever or cough. Neither do other respiratory symptoms (Figure 1).

Figure 1: Chest X-ray study, no evidence of the cause of dyspnea.
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Physical Examination Findings

Moderate obesity but large breasts, no palpable precordial thrill,
no organomegaly, large nodule in the right thyroid lobe. Cardiac
auscultation shows a grade IV/VI holosystolic murmur in the
aortic focus, not irradiated to the neck or axillae, followed by a
slight proto-mesodiastolic murmur. Normal lung and neurological
system exam.

Diagnostic Studies

Hemogram, blood chemistry, urine studies, arterial blood gases
and coagulation studies were normal. ECG: sinus rhythm,
ventricular hypertrophy, incomplete right bundle branch block.
RT-PCR for SARS-CoV-2 (COVID-19) negative. Hemocultures
(3) of peripheral blood, negative. Echocardiogram: echodense
image in the right ventricular outflow tract (RVOT), interpreted
as a thrombus; normal ventricular function. Pelvic ultrasound:
increased echogenicity in liver due to possible steatosis, simple
cystic formations of 5-12 mm in liver and 25 mm in both kidneys.
Abdominal-CT, with findings similar to echoes, ruling out
abdominal tumours, with evidence of diverticulitis of the left colon
(Figure 2).

Figure 2: Transesophageal Echocardiography (TEE) showing
the Right Ventricular Outflow Tract (RVOT), the trunk of the
pulmonary artery and the pulmonary valve with an obstructive
tumour.

What is the Possible Diagnosis?

With an initial diagnosis of a mass in the right ventricular
outflow tract (possible thrombus), the following are performed:
Ecotranseophageal, where an echodense mass of 2.5 c¢m is better

appreciated, rounded and with clear limits, with an anchoring in the
anterior face of RVOT and that protrudes in each systole to the trunk
of the pulmonary artery, regressing in the diastole to the RVOT,
with negligible valve regurgitation (possible diagnosis: myxoma
in RVOT). CT-angiography shows a hypodense mass in RVOT,
adhered to its wall and protruding through the pulmonary valve,
with normal trunk, pulmonary arterial branches and parenchyma,
and no debris suggesting pulmonary embolisms (a very probable
myxoma diagnosis). MRI shows a 20 mm pedunculated mass in
RVOT, a slight increase in the signal in T1 and a slight decrease
in T2, with moderate prograsive uptake of with gallodinium
contrast, for which the radiologist gives us these three diagnoses
in decreasing order of suspicion: cardiac papillary fibroelastoma,
slow flow hemangioma and myxoma (Figure 3).

Figure 3: Right ventricular outflow tract (RVOT) MRI T1 with
contrast, showing the right ventricular outflow tract (RVOT), the
trunk of the pulmonary artery and the pulmonary valve with an
obstructive tumour.

Histopathological Diagnosis

The pathologic specimen was described as well-defined lipomatous
formation that stretches its endocardial covering. Tumour area of
mature monovacuolar adipocytes with good capsular delimitation
of the endocardial strip. Area of spindle-cells and adipocytes,
without atypia, and a weft of coarse ropelike bands of collagen
fibers. The immunohistochemical study shows immunoreactivity
especially in areas for CD-34, positivity for CD-34. Negative for
vascular and endocardial endothelial material CD-31. What is the
diagnosis? Spindle-cell lipomatous benign tumour of pulmonary
valve.
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Clinical Course: This patient teaches us that sudden intense
dyspnea, with normal pulmonary exploration and with an intense
murmur in foci of the cardiac base, not irradiated to the neck or
axilla, rules out aortic valve pathology, which is more frequent.
We must not forget that any presumably atypical cardiological
symptom, with an unusual evolution, accompanied by an
unexpected examination or a change in posture, should make us
think about ruling out a cardiac tumour.

Diagnosis: The Gold Standard for diagnosis in these cases is
echocardiography. CT and MRI brought us closer to the possible
etiology, definitively ruling out pulmonary pathology, and allows
us to establish a strategy for intervention. Our hospital lacks
PET, so the abdominal-pelvic ultrasound and CT ruled out other
tumours. Although the tumour in the case presented is rare, his
case illustrates how to proceed in other more common valvular
tumours.

Post Surgical Evolution: She had a postoperative complication-
free clinical evolution with echocardigraphic control showing
good biventricular function, absence of obstruction and minimal
pulmonary valve regurgitation. Valve reconstruction in our
case avoids complications related to prosthetic valves, such
as thrombosis, endocarditis, paravalvular leak or the need for
anticoagulation.

Pearls

Cardiac tumours are rare, most are metastatic, but if they are
primitive, they are usually benign, with valve tumours being very
rare. Atypical cardiological symptom, with an unusual evolution,
accompanied by an unexpected examination or a change in posture,
should make us think about ruling out a cardiac tumour. The Gold
Standard for diagnosis is echocardiography. The surgical results
are good and the possibility of recurrence is also very low. We
can say that we have a pulmonary valve spindle-cell lipoma which
one occluded the RVOT: The rarest cause of the most frequent
symptom, dyspnea, resolved by leaflets bicuspidization.

Brief Review of Cardiac Tumours, Specially in Rvot and
Lipomatous Heart Tumours

Background: In the heart, cardiac lipomas are rare benign
encapsulated tumours made up of mature adipocytes [1-3].
Their cardiac valve location is exceptional, even more so in the
pulmonary valve [1,4,5]. We will focus on two important aspects:
Valvular heart tumours and lipomas. We will review the symptoms
of heart tumours, their diagnosis and treatment. We propose a
classification of cardiac lipomas based on their histology and their
location. We make a brief review of cardiac tumours, over all valve
tumours and cardiac lipomas.

Heart Tumours: They are very rare. Most of them are metastatic

[6,7] (up to 95%) [8,9]. We must exclude this adverse possibility
in any case of cardiac tumour diagnosis [10,11].

Primary Cardiac Tumours: They are rare [10,12] and most of
them are benign [13,14]. However, although histologically the
tumour may be benign, its clinical behavior may be malignant
and cause death [15,16]. Pheochromocytoma is a type of
catecholamine -producing paraganglioma neuralcrest-derived
neuroendocrine cell tumour from the chromaffin cells of the
sympathetic nervous system [13]. Around 80% are benign and
60% are located in the roof of the leftatrium [13]. They are
rare entities with an autopsy frequency ranging between 0.001%
and 0.3% [17]. Barreiro and colleagues [17] data from 73 patients
with a histopathological diagnosis of a primary cardiac tumour in
a 32-year retrospective analysis from a Spanish tertiary surgical
center. Tissue samples were obtained either at surgery or from
necropsy. Benign tumours were 84.9% of cases. The average age
was 61 years and tumours were twice as frequent among women
[17]. The most common diagnosis was myxoma (93.5%). Less
common may be fibroelastomas and lipomas in adults [17,18].

Children’s and young people primary cardiac tumours. Most
of the cardiac tumours in children are benign [12]. Mainly
are rhabdomyomas [12]. To a much lesser extent, they are
described fibromas [12,19], teratomas [12], haemangiomas [12],
lipoblastomas [20] and valve hamartomas [21]. Some children
with thabdomyomas had spontaneous tumour regression without
intervention [12]. Primary cardiac valve tumours (PCVT) affect all
four valves, with approximately equal frequency [22]. China’s Fu
Wai Hospital [23] find, in a 19-year retrospective series, at PCVT
accounted for 2.65% of all primary cardiac tumours. It was roughly
one in 4,000 cardiac operations [23]. From the Wang series [24]
of 211 patients with primary cardiac tumours in a 30-year period,
only 8 (3.8%) were PCVT: Myxomas 3 cases, fibroelastomas 2
cases, one thabdomyoma, one lipoma (on pulmonary valve) and
one malignant sarcoma. The most common histological type in the
Edward’s PCVT series, 22 of 56 cases was papillary fibroelastoma
and followed by, but with great difference, myxoma [5], fibroma
[4], sarcoma [2], hamartoma [1], hemangioma [1], histiocytoma
[1], undifferentiated’. They found no lipomas. Heart valvular
myxomas, is a rare disease, affected all four valves, mainly on the
mitral valve [25]. We have described one implanted in the tricuspid
septal leaflet, the size of a pear, which presented a giant abdominal
myxoid cyst four months after hospital discharge [26].

Cardiac Papillary Fibroelastoma (CPF), is the most common
tumour of the heart valves (73.2%) [22,27] and accounts for 7.9 %
of benign primary cardiac tumours [28]. Affecting all four valves
[29], mainly the left side valves (aortic and mitral valves) [24].
Being aortic valve leaflet location about half of them [28] and the
pulmonary valve is the less frequent [30,31]. Many authors have
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reported individual cases or little series of CPF [32,33]. Bossert
and colleagues [34] describe a case of CPF of the aortic valve with
temporary occlusion of the left coronary ostium. CPF series is
growing due to the fact that echocardiographic studies are more
frequent [35,36]. Its etiology appears to be cytomegalovirus-
induced chronic endocarditis [37]. “CPFs are generally small and
single, occur most often on valvular surfaces, and may be mobile,
resulting in embolization” [28,38]. Darvishian and Farmer [39]
reported the findings of two cases with a stroke, operated on, and a
reviewed of another 77 cases. Aortic CPF is a rare cause of stroke,
but every physician should think about it as an option and seek to
rule it out with an echocardiography [40]. Bussani and Silvestri
[41] describe sudden death in a woman with fibroelastoma in the
aortic valve that chronically occludes the right coronary ostium.
Some of these cases are described as autopsy findings as a cause
of sudden death [42,43]. Sometimes in asymptomatic patients the
diagnosis of tricuspid CPF is established in routine exploratory
cardiology procedures [44,45], as it may be an unusual cause of
intermittent dyspnea [46].

Cardiac hibernomas. Are very rare benign tumours [*. They
usually remain asymptomatic, but they can cause embolisation,

pericardial effusion and tamponade, arrhythmia, or blood flow
obstruction [*]. Macroscopically, it is a yellowish, soft, smooth
mass, with well-defined edges, and without invasion of neighboring
structures. Histopathology shows cells with lipid vacuoles and
granules with eosinophilic cytoplasm. The F-2-Deoxy-2-fluoro-
D-glucose (FDG) -positron emission tomography (PET), detects
and quantifies functional and metabolic abnormalities of soft
tissue masses such as cells with greater avidity or greater glucose
metabolism (like tumour cells). However, a high radiotracer
uptake by hibernomas has been documented in FDG-PET / CT
[48]. The lesion may be isointense with respect to subcutaneous
fat in T1-weighted sequences, thus simulating a lipoma; but it is
not completely suppressed in fat suppression sequences, unlike
lipomas, in which it is suppressed [48]. Primary pulmonary valve
tumours (PPVT). Metastasis to the heart is not infrequent but that
on valvular tissue is rare, overall, on pulmonary valve [7]. Although
infrequent [49,50], the most common PPVT in pulmonary valve is
the CPF [27,51]. Primary tumours of the right ventricular outflow
tract (RVOT). Tumours are very rare in this location [52], most of
them are rhabdomyomas in babies and myxomas in adults [53,54].
They can produce symptoms due to obstruction in the outlet of the
right ventricle, failure of this, or pulmonary embolism (Figure 4).

Figure 4: (a) Hospital pre-discharge transthoracic ultrasound showing absence of tumour or obstruction in the right ventricular outflow
tract. (b) Hospital pre-discharge transesophageal echocardiography showing minimal pulmonary valve insufficiency.
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Cardiac lipomas and difuse lipomas. Cardiac lipomas are not
common and are usually intramural or epicardial in locationl.
The second Armed Forces Institute of Pathology (AFIP) tumour
fascicle have lipomas in 8.4% of primary cardiac tumours [55].
In the third fascicle of AFIP, only two among 242 (0.83%) benign
cardiac tumours were benign lipomas. In some case they can
produce damages in electric conduction system or arrithmyas, as
well as interfere on coronary flow (angina) or pump function [1].
Lipomatous hypertrophy of the interatrial septum (LHAS) was
first described by Prior [56] and it is very rare [57] and even less
frequent in the interventricular septum [58,59]. It can be the cause
of sudden death [60]. Cardiac lipomas can originate either from
endocardium [8,61] (approximately 50%), epicardium (25%) [62],
or from the myocardium (25%) [63] and may be located more
frequently in left ventricle [64] or right atrium [65,66]. Although
rarest, they are also described in the right ventricle [58,67]. In some
cases, lipomas have been described as multiple in the atria [68]. In
other cases, lipomas have been reported as invasive [69]. Cardiac
valve lipomas. Cardiac lipomas that sit on its valves are rare [70].
Most of the cardiac valve lipomas have occurred on tricuspid
[71,72] or mitral valves (fibrolipoma [73], sclerosed lipoma [74],
fatty infiltration [75]). Only a few cases are on aortic or pulmonary
valves [5,76]. Matsushita’s series [77] describe seven lipomas
in the mitral valve, three in the tricuspid, two in the aortic valve
and one in the pulmonary. Roberts and colleagues [78] review
the six preceding cases of mitral lipomas described. Some valve
lipomas may have been included in series of hamartomas [21,72],
fibrolipomas [19,73] or sclerosed lipomas [74], due to present a
mixed fat and fibrous tissue composicion [16]. Pulmonary valve
lipomas. Pulmonary valve lipoma is extremely rare [24]. And they
can cause either mechanical obstruction or valve regurgitation.
Both can cause severe right ventricular failure. Pederzolli and
colleagues [5] report a case of a pulmonary valve lipoma presenting
as syncope in a 28-year-old woman.

Spindle-cell lipomas. They are a relatively infrequent variant of
benign lipomatous soft tissue tumour [79] with good delimitation
and encapsulation [80,81]. It is composed of a variable number
of typical spindle-cells together with mature adipocytes in a
weft of coarse ropelike bands of collagen fibers [80,81]. The
appearance of these tumours ranges from those with thin spindle-
cell tracts that simulate a common lipoma (as is our case), to
those with a net predominance of spindle-cells, which give the
tumour a fibrous appearance [80]. Possibly some of the tumours
previously described as cardiac fibrolipomas correspond to
this lipomatous variant [79,80]. Its diagnosis is established
when in the immunohistochemical study there is positivity
to the immunostaining in spindle-cells for the CD-34 antigen
(endothelial marker and hematopoietic progenitors) and negativity
for myogenic markers (to exclude myolipomas), as well as the

endothelial marker CD-31 for exclude angiolipomas [79,82]. We
know a case of spindle-cell lipoma in heart valves [83]. It was
a 64-year-old woman with angina and this type of lipoma in the
aortic valve. After removing the tumour, the aortic valve had to be
replaced [83]. In this case, Rathore and colleagues [83] insist on
the discussion on the importance of staining with CD-34, although
his paper does not show any CD-34 picture (Figure 5).

Figure 5: Microphotograph (A~400) of a well-defined lipomatous
tumour of mature monovacuolar adipocytes with area of spindle
cells and adipocytes, without atypia, and rope-like bands of
collagen fibres, where the immunohistochemical study shows
immunoreactivity especially in spindle-cell areas positivity for
CD-34.

Clinical Symptoms and Diagnosis of Cardiac Tumours

Symptoms are usually due to embolization of part of the tumour
or cloths that can grow over the tumour (stroke). They can also
be due to failure of valve closure, obstruction through a valve,
compression or displacement of the coronary arteries, alterations
over the cardiac electrical system, or occupation of one or more of
the cardiac chambers [9,10]. Sometimes they are derived from a
constitutional syndrome [41]. From this we can expect symptoms
as dyspnea, angina, arrhythmias, or syncope from congestive heart
failure, pulmonary embolization, and heart rhythm disturbances
[9,10]. We must not forget that it may be an independent and
unusual cause of stroke, and the outcomes change after resection
of the tumour [84]. Constitutional symptoms like fever, weight loss
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or fatigue, and immune manifestations of myalgia, weakness, and
arthralgia, may accompany the above symptoms [9,10]. Infection
occurs less frequently [41]. The main diagnostic system to confirm
the suspicion of an intracardiac tumour is echocardiography
[85,86]. Confirmation or pre-surgical nuances, in order to establish
an operative strategy, can be carried out with MRI [87,88], CT
[89], and to rule out that it is metastatic or a primitive malignant
tumour we have PET [90,91].

Discussion

The incidence of adipose cardiac tumours, within its rarity [1],
offers differences, according to the concept expressed about them
by different authors [1,92]. We make a proposal for the classification
of cardiac lipomas based firstly on their histopathology and
secondly on their cardiac topographic location (Table 1). The
frequency of cardiac lipomas is between 0.3 and 8.4% among
cardiac tumours [1,55], because some consider LHAS as a
variant of lipoma [70,86]. LHAS has different characteristics with
lipomas, as well as heart lipoma of interventricular septum [93],
such as its infiltrating appearance and being devoid of capsules
[70,86]. In contrast, valvular lipomas have been considered as
malformative processes of the lipomatous hamartoma (aortic
[21] or tricuspid [72,94]), fibrolipomas [19,73] or sclerosed
lipomas [74] that have separated from lipomas [1]. Due to their
pathological characteristics, lipomas are distinguishable from
hibernomas or tumours of brown fat [47,48], angiolipomas [95],
myolipomas [96] and also, due to their incidence in pediatric ages,
from lipoblastomas [20]. Clinicopathologically, liposarcoma-
type cardiac malignant neoplasms are well defined [1]. Cardiac
lipomas are solitary in almost 95% of cases [3,86]. Regarding
its location in the heart, subendocardial (48.7%), subepicardial
(32.5%), myocardial (10.7%), rarely valvular (4.4) [86]. Twelve
rare valvular lipomas are reviewed in this 2021 series of systemic
review of cardiac lipoma [86]: 6 in mitral, 3 in tricuspid, 2 in
aortic, and only one in pulmonary. We could say that any cardiac
symptom could be caused by a cardiac tumour, although these
symptoms often manifest themselves in an atypical way, for
example dyspnea or angina in certain positions and not in others
[9,10]. Echocardiography, including transeophageal, is the main
tool to confirm the diagnosis [85]. Once the diagnosis is confirmed,
MRI and CT will allow us to establish surgical strategies [§9]. As
the most frequent tumours in the heart are metastatic [6,7], we
must rule out this condition to be sure that it is a primitive cardiac
tumour [10,11]. Those hospitals that have a PET scan [9,10] can
also rule out the malignancy of a primitive tumour in most cases
[48]. In many cases, symptoms are usually due to embolization of
part of the tumour or cloths that can grow over the tumour. They
can also be due to failure of valve closure, obstruction through
a valve, compression or displacement of the coronary arteries,
alterations over the cardiac electrical system, or occupation of one

or more of the cardiac chambers. Sometimes they are derived from
a constitutional syndrome. From this we can expect symptoms as
dyspnea, angina, arrhythmias or syncope from congestive heart
failure, pulmonary embolization, and heart rhythm disturbances.
We must not forget that it may be an independent and unusual cause
of stroke, and the outcomes change after resection of the tumour.
Constitutional symptoms like fever, weight loss or fatigue, and
immune manifestations of myalgia, weakness and arthralgia, may
accompany the above symptoms. Infection occurs less frequently.

Adipose Cardiac Tumourations Classification proposal.

A. Based on basically histopathological criteria:

-Lipomatous hypertrophy of the interatrial septum (LHAS)

-Lipoma

* Common or conventional

* Fibrolipoma (sclerosed lipoma)

* Myolipoma

* Angiolipoma

* Spindle cell lipoma

-Hibernoma

-Lipoblastoma

-Liposarcomas

B. Based on criteria for cardiac topographic location:

- Interatrial septum

- Interventricular septum

- Subendocardium

- Subepicardium

- Myocardyum

- Atrioventricular node

- Valvular:

* Atrio-ventricular: mitral and tricuspid

* Ventriculo-arterial: aortic and pulmonary

Table 1: Cardiac adipose tumours. Classification proposal.

Early diagnosis and intervention are key to preserving the
normal function of the involved valve and to prevent potential
critical events [12,24]. Valve reconstruction in our case avoids
complications related to prosthetic valves, such as thrombosis,
endocarditis, paravalvular leak or the need for anticoagulation.
Surgical resection generally results in a complete cure, which
provides an excellent long-term prognosis for these patients
[24,97]. The minimally invasive approach for escision of benign
cardiac tumours is a low-risk procedure and perhaps superior to
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standard full sternotomy, but this is controversial because they
are based on only a few retrospective studies [80,82]. Sometimes
the defect caused by resection of the lipoma can be reconstructed
without the need for foreign materials [97]. In case of lipoma
valvular implant, if possible, the best option is to keep the valve
[73,99] to avoid complications inherent to a prosthesis [100]. A
macroscopically very similar tumour located in the leaflets of
the pulmonary valve, such as the CPF, was resolved by Grus and
colleagues [101] preserving the anatomical structure by valve-
sparing surgery.
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