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Abstract
BACKGROUND
Cardiac lipomas are rare benign tumors commonly found in the right atrium or
left ventricle. Patients are usually asymptomatic, and clinical presentation
depends on location and adjacent structures impairment. Right ventricle lipomas
are scarce in the literature. Moreover, the previous published cases were reported
in over 18-year-old patients.

CASE SUMMARY
We report a giant right ventricle lipoma discovered incidentally in a 17-year-old
female while performing preoperative work-up. The diagnosis was confirmed by
histopathological examination, and a conservative approach was performed.

CONCLUSION
Multimodal cardiac imaging and histopathological examination are required for a
definitive diagnosis. The therapeutic approach depends on clinical presentation.

Key words: Cardiac lipoma; Polymorphic premature ventricular contractions; Giant
cardiac tumor; Cardiac magnetic resonance imaging; Case report

©The Author(s) 2020. Published by Baishideng Publishing Group Inc. All rights reserved.

Core tip: We describe an extremely rare case of cardiac lipoma raising from the right
ventricle in a young patient aged less than 18-years-old. It was discovered incidentally
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while performing preoperative workup. Variable cardiac imaging modalities such as
transthoracic echocardiogram, cardiac computed tomography-scan, positron emission
tomography-scan and cardiac magnetic resonance were used. Then, the diagnosis was
confirmed by histopathological examination.

Citation: Elenizi K, Matta A, Alharthi R, Campelo-Parada F, Lhermusier T, Bouisset F, Elbaz
M, Carrié D, Roncalli J. Incidental discovery of right ventricular lipoma in a young female
associated with ventricular hyperexcitability: An imaging multimodality approach. World J
Cardiol 2020; 12(5): 220-227
URL: https://www.wjgnet.com/1949-8462/full/v12/i5/220.htm
DOI: https://dx.doi.org/10.4330/wjc.v12.i5.220

INTRODUCTION
A lipoma is a benign fat tissue tumor that can grow in most body parts. However,
cardiac  lipomas  occur  exclusively  in  adults[1,2].  These  tumors  are  commonly
asymptomatic and discovered incidentally while performing cardiac investigations
for other disease or diagnosed on autopsies. Large size or huge lipoma may cause
symptoms  via  mass  effect  on  the  adjacent  structures  such  as  coronary  arteries
provoking angina and left ventricle causing heart failure. Cardiac lipomas arising
from  the  myocardium  are  more  likely  to  induce  arrhythmia  by  infiltrating  the
electrical circuit. Indeed, clinical presentation depends on location and size of cardiac
lipomas. We present a right ventricular lipoma that was found incidentally during a
preoperative  work-up  in  a  young  patient  with  excessive  premature  ventricular
contractions detected afterwards.

CASE PRESENTATION

Chief complaints
We report a case of giant cardiac lipoma in a 17-year-old female previously healthy
while performing preoperative work-up for tonsillectomy.

Clinical history and physical exam
A 17-year-old female with a known case of Prader-Willi syndrome since childhood
was hospitalized for a preoperative tonsillectomy evaluation. She was referred for
surgery due to several episodes of infective tonsillitis (> 6) in the last year. Physical
exam  was  unremarkable  for  cardiopulmonary  findings.  The  patient  was
asymptomatic with normal hemodynamic parameters. Laboratory studies revealed
normal white blood cell  count and C-reactive protein and electrolyte panel  with
normal renal and liver function. Electrocardiogram showed regular sinus rhythm
with T waves inversion in all  territories.  Subsequently, Holter electrocardiogram
found  repetitive  polymorphic  ventricular  contraction.  Afterwards,  an
electrocardiogram stress test was performed with suboptimal results due to many
premature ventricular contractions originating from the apex and inferior wall.

Imaging investigations and diagnosis
As a result, we proceeded with transthoracic echocardiogram, which revealed a giant
mass located apically in the right ventricle and extended to the epicardium measuring
transversally 8.4 cm on its maximal diameter (Figure 1). Computed tomography scan
showed a well-circumscribed and homogenously hypodense mass obscuring the
apical  right  ventricle  (Figure  2).  Searching  for  the  etiology,  cardiac  magnetic
resonance  imaging  (MRI),  the  diagnostic  modality  of  choice,  showed  a  right
ventricular septate mass with fat signal transmission and homogenous contours that
had normal gadolinium enhancement protruding to the apical epicardium without
extracardiac  structures  involved  The  patient  had  normal  biventricular  function
(Figures 3-7). In order to differentiate primary from secondary cardiac tumors and to
search for secondary localizations, we performed a positron emission tomography
scan that showed a nonfunctional mass (Figure 8).

Afterwards,  percutaneous myocardial  biopsy was done,  and histopathological
examination showed adipose tissue without malignant features confirming cardiac
lipoma (Figure 9).
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Figure 1

Figure 1  Transthoracic echocardiogram. A, C: Right ventricular mass (star) in short axis view; B: No mass in long
axis view; D: Four-chamber view.
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Figure 2

Figure 2  Computed tomography scan. A, B: A mass (star) occupying the right ventricle in axial plane (A), sagittal plane (B); C, D: Atypical plane maximal diameter
84 mm (star).

FINAL DIAGNOSIS
Right ventricular lipoma.

TREATMENT
After a multidisciplinary decision, surgical excision was avoided as the patient was
asymptomatic with no hemodynamic instability or ventricular function impairment.
The patient started sotalol to reduce the risk of ventricular arrhythmia in the presence
of documented excessive premature ventricular contractions in view of reported
ventricular arrhythmias in cardiac lipomas patients.

OUTCOME AND FOLLOW-UP
Patient was discharged with regular follow-up.

DISCUSSION
Cardiac lipomas are rare[3,4] and found mostly in asymptomatic patients[5,6]. A review
of  articles  related  to  cardiac  lipomas  shows  that  interatrial  septum  is  the  most
common  position  for  lipomas  and  lipomatous  hypertrophy [7].  They  have  a
predilection for the right atrium and left ventricle but can originate in any part of the
heart. However, right ventricle involvement is rare[8,9]. They also have a predilection
for the pericardium, but it may originate from all three layers of cardiac tissue[10].
Symptoms  depend  mostly  on  anatomical  location  and  mass  effect  to  adjacent
structures causing hemodynamic compromise or conduction abnormalities, which can
ultimately lead to heart failure[11].

Various imaging modalities can accurately determine localization, size and shape
and most importantly differentiate lipomas from liposarcomas.

Transthoracic echocardiogram is usually the first exam to be done due to high
accessibility with a high safety profile.  Intracavitary cardiac lipomas are usually
hyperechogenic while pericardial lipomas are hypoechogenic[12]. It is not known if this
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Figure 3

Figure 3  Cine-cardiac magnetic resonance imaging. An encapsulated mass (star) occupying the apical right ventricle. A: Horizontal long axis; B: Vertical long axis;
C: Short axis.

variability in echogenicity is related to the position of the lipoma. In our case it is
isoechogenic. Heterogenic and large size lipomas are suspicious for liposarcomas.

On computed tomography scans, lipomas typically appear as well-circumscribed
and homogenously hypodense masses, which was seen in our patient. Calcifications
raise the suspicion for liposarcomas[13],  but differentiation with certainty between
them is only assured by histopathology.

MRI is very utile in delineating contours and distinguishing characteristics with
specificity reaching as high as 100%. In addition, MRI is helpful in discriminating any
atypical features and in better visualizing adjacent structure invasion. Malignant
features  include  the  presence  of  septa  >  2  mm,  intralesional  nodules  and  the
inhomogeneity of the signal.

Lipomas usually have a homogenous signal with high signal intensity appearing
white on T1-weighted sequence and a low signal intensity appearing dark on T2-
weighted sequence. An important sequence for diagnosing lipomas is named pre- and
post-fat-saturated T1-weighted Fast spin-echo sequences, which shows signal dropout
on fat saturation sequence confirming the diagnosis of a fat-containing mass. It is
worth  mentioning  that  cardiac  lipomas  do  not  show  delayed  gadolinium
enhancement.  THRIVE protocol  is  an optimized fast  T1 weighted 3-dimensional
imaging  technique  combining  sensitivity  encoding,  large  volume coverage  and
uniform  fat  suppression  for  better  quantification.  Another  incredible  tool  for
achieving rapid and high signal-to-noise ratio imaging is balanced turbo field-echo
steady-state free precession MR technique, which has been applied successfully to
cardiac MRI[14].

The role of positron emission tomography scans is to differentiate benign cardiac
tumors from malignant  primary tumors or  metastasis  with high sensitivity[15].  It
evaluates functional characteristics of soft tissue masses. Lipomas have consistently
low fluorodeoxyglucose as they are hypodense and hypometabolic as demonstrated
in our case. However, it is important to emphasize that lipomatous hypertrophy of the
septum may be metabolically active on positron emission tomography scan as it
contains brown fat. Lastly, myocardial biopsy with histopathological examination
remains the definitive diagnostic method showing in our case the adipose tissue with
no suspect elements of malignancy.

Benign  cardiac  lipomas  are  associated  with  a  good long-term prognosis,  and
furthermore a good outcome is observed in 95% of patients after surgical excision. As
cardiac  lipomas are  rare,  no guidelines  have been established to  define surgical
intervention indications. However, there is a consensus that surgical resection needs
to be considered in symptomatic patients. The data concerning prognosis of patients
treated conservatively are lacking due to the rarity of cardiac lipomas. Our patient is
followed regularly with no documented abnormal clinical signs or appearance of
warning symptoms necessitating surgical intervention at the present time.

CONCLUSION
Multiple  imaging  modalities  and  histopathological  exam  are  the  mainstay  for
confirming the diagnosis of cardiac lipomas. In most patients, surgical intervention is
limited for cases with associated symptoms,  life-threating arrhythmias and flow
obstruction leading to congestive heart failure or myocardial ischemia. As evidence is
still lacking for cardiac lipomas, decisions should be made on a case-by-case basis.
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Figure 4

Figure 4  Cardiac magnetic resonance. A: A right ventricular mass (star) appearing white in T1-weighted sequence; B: Dark (star) in T2-weighted sequence; C: A
dark signal (star) dropout in T1-weighted fast spin-echo sequences.

Figure 5

Figure 5  Cardiac magnetic resonance shows no delayed gadolinium enhancement.

Figure 6

Figure 6  T1 weighted 3-dimensional imaging technique with THRIVE and uniform fat suppression.
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Figure 7

Figure 7  Balanced turbo field-echo magnetic resonance technique shows detailed delineation of the lipoma contours (star).

Figure 8

Figure 8  Positron emission tomography scan with low fluorodeoxyglucose uptake in the mass (star).

Figure 9

Figure 9  Histopathological examination shows adipose tissue with no suspect elements of malignancy.
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