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Abstract

Cardiac lipomas are rare benign heart tumors. Their clinical
manifestations primarily depend on their dimension and location.
We describe a case of a 14-year-old boy complaining of palpita-
tions. ECG showed non-sustained ventricular tachycardia
(NSVT). Echocardiography and cardiac MRI showed a large api-
cal mass suggestive of a cardiac lipoma. The patient underwent
open-heart surgery which detected a pericardial mass, partially
attached to the myocardium, and crossed by the distal segment of
LAD. This critical anatomical relationship prevents its complete
resection. The biopsy confirmed mature fat tissue.
Postoperatively, Propranolol was started for NSVT episodes. After
8 months, he presented with VT recurrence. A subcutaneous ICD
(S-ICD) was implanted. Two months later, he was admitted for an
electrical storm with six appropriate shocks. Since then, amio-
darone was added. Lipomas are not always benign and their sur-
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gery might be very difficult and unhelpful. A multidisciplinary
team is crucial for their diagnosis and management.

Introduction

Cardiac lipomas are encapsulated tumors of the heart com-
posed primarily of mature fat cells and represent 8.4% of the all
benign tumors. Lipomas are usually asymptomatic. However,
arrhythmias and symptoms of compression can occur depending
on the location of the tumor [1]. Typical locations are the endo-
cardium (50% of cases) of the right atrium and left ventricle (LV),
in 25% of cases the myocardium can be involved and another
quarter located sub-epicardially [2].

Case Report

A 14-year-old male presented to the Emergency Room (ER)
for prolonged palpitations, started 1 year back, characterized by a
brief period of palpitations. Over time these episodes became
more frequent and prolonged. He denied other symptoms.

In ER he was hemodynamically stable: Heart rate 76 bpm in
sinus rhythm, blood pressure was 101/54 mmHg. A physical
examination and labs were unremarkable. On the other hand,
Electrocardiogram (ECG) showed a run of non-sustained ventric-
ular tachycardia (NSVT) and premature ventricular complexes
(PVCs). Also, there were diffuse ST elevation changes mainly
seen in the inferolateral leads likely due to pericardial irritation
from the tumor (Figure 1 A1,A2). The morphology of NSVT and
PVCs were highly suggestive of right ventricular (RV) origin from
the inferior apical region. The transthoracic echocardiography
(TTE) showed an echogenic mass mainly at the apex of LV and
anterolateral wall, otherwise normal heart. Cardiac magnetic reso-
nance (MRI) showed a large solid mass in the pericardial space, at
the level of LV and RV apex, measuring 7.8x5.3 cm. The lipoma
was causing mass effect with high signal intensity on T1 and T2-
weighted imaging, with complete signal drop-out using fat-satura-
tion imaging (Figure 2A). No clear cleavage line with the
myocardium. Cardiac CT showed the lipoma crossed by distal left
anterior descending (LAD) coronary artery (Figure 2B). Coronary
angiogram revealed normal coronary arteries (Figure 2C).

Since the mass was likely a big lipoma and because of the VT,
heart team decided to remove it surgically. The mass was found to
occupy almost 2/3 of the left ventricle going to the apex and
involving part of the right ventricle. The lipoma was encapsulated
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within the epicardium on one side, but there was no cleavage line
on the myocardial side (Figure 3 A,B). The LAD was running on
the lateral side of the mass, one small distal branch was feeding the
lipoma and was resected knowing that could be responsible for
some degree of localized myocardial ischemia (Figure 3C).
Although a significant part of the lipoma was removed (Figure
3C), a considerable part of it remained in situ.

During the hospital admission, the patient had several episodes
of NSVT with two different morphologies: one identical to the ini-
tial morphology before surgery (Figure 1 B1) and the second mor-
phology showed an aspect of RBBB suggestive of LV origin from
the infero-apical region (Figure 1 B2). The alternate LBBB and
RBBB aspects were related to the mass location. Cardiac MRI was
repeated before discharge and documented large residual apical LV
mass (Figure 3D). Histopathology of the excised mass showed
mature adipose tissue confirming to be a lipoma (Figure 3D). B-
blockers were started in the form of propranolol and the patient
was discharged after 7 days.

The patient remained asymptomatic for 8 months then he was
admitted with evidence of NSVT. On ECG sustained VT was sim-
ilar to the VT recorded previously. TTE showed residual LV apical
mass. MRI confirmed the presence of the lipoma and showed a
subendocardial late enhancement at the apical segment of the inter-
ventricular septum (Figure 2E), which was a new finding consis-
tent with non-transmural infarction, likely related to the injured
distal LAD during surgery. Coronary angiography was repeated
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showing a distal occlusion of a small size LAD branch (Figure 2F),
not suitable for intervention. No Q wave on ECG or wall motion
abnormality on TTE. The case was discussed in a heart team meet-
ing and there was an agreement for subcutaneous ICD (S-ICD)
implantation along with medical therapy and close follow-up.

After 2 months, he came back for palpitations and electrical
storm. Interrogation of S-ICD showed that six appropriate shocks
were delivered in 2 days for very fast VT. The patient’s medical ther-
apy was implemented with amiodarone. No endocardial ablation of
the ventricular arrhythmia appears to be indicated since the trigger is
still present as a residual mass in the pericardial space. Moreover, it
would have been extremely difficult and dangerous to attempt epi-
cardial radiofrequency catheter ablation of VT in a post-surgical
pericardium space where the mass may prevent reaching the foci.
Furthermore might be located in close vicinity to the distal segment
of LAD. However, if the patient showed up with frequent and refrac-
tory VTs, still such complex ablation could be proposed.

Since then, the patient remained asymptomatic and no further
arrhythmia was recorded in the memory of S-ICD.

Discussion

Among cardiac tumors, which are extremely rare (0.001-0.03%
in most autopsy cases) lipomas are the second most common benign
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gure 1. A) ECG at first admission, pre-surgery; Al showed a run of NSVT and diffuse ST segment elevation constant with pericarditis,

A2 showed PVCs, the morphology of NSVT and PVCs was highly suggestive RV origin. B) ECG after surgery; B1 ECG showed NSVT
of LBBB morphology suggestive of RV origin while B2 showed NSVT of RBBB morphology suggestive of LV origin when the patient
was admitted to the hospital for palpitation after 8 months of surgery. ECG, electrocardiogram; LBBB, left bundle branch block; LV,

left ventricular; NSVT, non-sustain ventricular tachycardia; PVCs, premature ventricular complexes; RV, right ventricular.
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tumor after myxomas with a reported incidence of about 10-19 %
[1]. Lipomas are made by adipose tissue, it can be localized any-
where in the heart most frequently they arise from endocardium
(50%), epicardium (25%), and even intramyocardial (25%) [2]. The
most common chambers involved are left ventricle and right atrium
[3]. According to the literature, lipoma is typically seen in fifth and
sixth decades of life, but any age group can be affected and both gen-
ders are equally involved. The etiology of lipomas remains
unknown. An association with the chromosome 12 gene re-arrange-
ments has been reported in solitary lipoma cases where an abnormal-
ity in the HMGA2-LPP fusion gene was documented [4].

They are extremely variable in size. Most of the time they are
asymptomatic but when symptoms are present, they are nonspecif-
ic and typically are related to the size and location of the tumor
such as fatigue, dyspnea, palpitation, syncope and chest pain [4].
Ventricular tachycardia is caused either by damage to the
myocardium or by the involvement of the conduction system.
Sudden death also was reported [5]. Lipomas tend to grow and for
that reason, they require periodic echocardiographic follow-up.
Echocardiography is the initial imaging method. Lipomas usually

broad-based, immobile, without a pedicle and well circumscribed,
although this is not a strict characteristic. Cardiac MRI remains the
gold standard investigation to diagnose lipomas and for better
assessment of the tumor proximity to adjacent structures.
Typically, on cardiac MRI lipoma has a homogenous high signal
intensity in both T1- and T2-weighted images when compared with
myocardium [6]. Coronary arteriography can provide valuable
information for the surgeon by defining the primary anatomy.
Sometimes we need a biopsy before the intervention to differenti-
ate lipoma from well-differentiated liposarcomas.

Surgical excision is ordinarily the therapeutic intervention of
choice in symptomatic patients (arrhythmia or signs of compres-
sion), and usually they are easily resected. However, since the
tumor is relatively rare there is no strong experience for optimal
timing of intervention in asymptomatic patients [7]. The tumor
usually can be easily detached but sometimes the separation can be
challenging because it can be immersed in the LV wall, can involve
the conduction system, coronary arteries as it was in our case,
valves and chordae. The rate of lipoma recurrence after total and
subtotal resection is extremely low.

LAD Branch in the lipoma

\
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Figure 2. A) MRI. Dark Blood HASTE imaging that shows isointense signal of the mass; the lipoma extends from the LV to the RV; in
light blue can be seen the pericardium that encapsulates the lipoma and divide it from the pericardial fat. B) Cardiac CT, 3D recon-
struction showed the LAD in relation to the lipoma and the feeding branch. C) Coronary angiography showed normal LAD and LCX
before surgery. D) MRI after surgery demonstrated the residual part of lipoma. E) Delayed-enhancement MRI after 8 month of surgery
demonstrated small apical infarction (blue arrow) and the residual lipoma (red arrow). F) Coronary angiography after surgery that
demonstrated the distally occluded LAD (red arrow). CT, computed tomography; L, left; LAD, left anterior gescending; LCX, left cir-
cumflex; LV, left ventricle; MRI, magnetic resonance image; RV, right ventricle.
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Figure 3. A) Showed lipoma in relation to the left ventricle (LV) before excision. B) The surgical incision of the lipoma. C) Surgical spec-
imens after resection. D) Histopathology of the tumor, the lipoma specimen reveals clearly mature adipocytes.

Our case represents the cluster of rare characteristics of lipo-
ma: 1) adolescent patient; ii) a big mass occupying involving part
of the LV and RV apex; iii) involvement of LAD and likely the
conduction system; iv) no clear cleavage section between the mass
and the myocardium and for this reason the tumor was incomplete-
ly removed; v) in terms of symptoms the tumor was responsible for
extremely fast VT; vi) surgical resection, in this case, didn’t
change the clinical picture or the prognosis of the patient.

Our case delivered several messages: 1) A multidisciplinary
team is of significant importance for the diagnosis and manage-
ment of this disease. 2) Lipomas should not be considered always
as a benign tumor since it might lead to refractory and life-threat-
ening ventricular arrhythmias. 3) Cardiac surgery for such tumor is
not all the time curative therapy since the tumor may display a
complex anatomical relationship with the neighborhood structures
(sometimes vulnerable). 4) Radiofrequency catheter ablation may
have significant limitations when it comes ablating within the epi-
cardium in close vicinity of epicardial coronary arteries.

[page 412]

[Monaldi Archives for Chest Disease 2020; 90:1288]

Conclusions

Cardiac lipomas are rare benign tumors with no guidelines
available for their management that should be multidisciplinary.
Surgery is recommended when there are symptoms but complete
resection is not always feasible. In this case, although surgery was
supposed to be the best option for arrhythmia therapy, it turned out
to be useless and radiofrequency ablation is too risky that might
end up in unsatisfactory results.
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