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Abstract
Background: Cardiac lipoma is a rare primary tumor in the heart and pericardium. Multimodality imaging
methods, especially magnetic resonance imaging (MRI), are crucial in detecting and diagnosing cardiac
lipomas. Besides, they are of signi�cant importance in management of cardiac lipomas. The aim of this
study was to evaluate the value of multimodality imaging methods in diagnosing and treatment of
cardiac lipoma by describing a series of cases of cardiac lipoma.

Materials and Methods: Data of patients with cardiac lipoma at a local institution were retrospectively
collected. Their imaging �ndings on echocardiography, computed tomography (CT), and cardiac MRI and
clinical management were described in detail.

Results: 12 patients with cardiac lipoma were retrospectively included with thirteen lipomas found within
heart and pericardium. Two patients’ lipoma were symptomatic, while lipomas in other 10 patients were
found incidentally. Most lipomas were sensitively detected with echocardiography. Accurate diagnoses
were achieved with CT and MRI in all cases. Surgical resection was performed in one symptomatic
patient due to the obstruction of the left ventricular out�ow tract, while the removal of pericardial lipoma
in another symptomatic patient was not possible due to diffuse myocardial in�ltration observed in MRI.
Based on MRI �ndings, two patients without clinical symptoms also underwent surgery to prevent the risk
of detachment of ventricular lipoma with a narrow pedicle in one patient and potential further thinning of
the myocardium by pericardial lipoma growth in another patient.  

Conclusions: Cardiac lipoma could be sensitively detected and accurately diagnosed with multiple
noninvasive imaging tools. Comprehensive evaluation with multimodality imaging methods should also
be conducted for better management planning and follow-up in all patients.

Introduction
Primary cardiac tumors are uncommon, of which cardiac lipoma is even rarer1. They are usually
asymptomatic and found incidentally during surgery or autopsy2. However, they may cause clinical
presentations varying from mild chest discomfort to even sudden death3, 4. Nowadays, the detection and
diagnosis of cardiac lipoma are highly dependent on noninvasive imaging methods including
echocardiography, computed tomography (CT), and magnetic resonance imaging (MRI)5. Besides
providing an accurate diagnosis, �ndings from noninvasive imaging methods may also modulate the
management of cardiac lipomas aside from clinical presentation. This study aimed to present cardiac
lipoma cases diagnosed with noninvasive cardiac imaging methods. The clinical data and imaging
�ndings of cardiac lipomas were described with special focus on the effect of cardiac imaging on clinical
management.

Materials And Methods
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Data of patients with cardiac lipomas were retrospectively collected from a local institution. Patients with
cardiac lipomas con�rmed by pathology were included by searching pathological records of the hospital.
Besides, patients diagnosed with cardiac lipoma by MRI were also included because MRI was su�cient
to diagnose lipoma6. Patients with lipomatous hyperplasia of the interatrial septum, but not true cardiac
lipoma, were excluded7.

For each patient, the clinical data including sex, age at the time of diagnosis, onset symptoms, and
management of the cardiac lipoma were collected from medical records. Follow-up was done for all
patients through phone call at the time of writing. The morphological features of cardiac lipomas,
including number, location, shape, and size, were obtained from multimodality imaging data, especially
cross-sectional images. In addition, the echogenic features of cardiac lipomas, including echo intensity,
homogeneity, and hemodynamic abnormality related to cardiac lipoma, were reviewed by two
sonographers with more than 10 years of experience in echocardiography. The imaging characteristics of
cardiac lipomas in CT and MRI, including attenuation value, signal intensity, and enhancement features
(if contrast scanning was used), were also observed and documented by two radiologists with more than
5 years of experience in cardiovascular imaging. The disagreement between two observers was solved by
consultation. Our study complied with the Declaration of Helsinki and informed consent was waived due
to the retrospective nature of the study by ethical committee of Tongji Medical College of Huazhong
University of Science and Technology.

Results
From February 2013 to December 2019, 12 patients diagnosed with cardiac lipomas were included in the
study. The clinical demographics of included patients are shown in Table 1 arranged by order of date of
admission. The patients’ age ranged from 18 to 82 (median age, 54) years, with a male predominance
among included patients (8 males, 66.7%). The diagnosis of cardiac lipoma was achieved with cardiac
MRI in all cases, while only three of them were con�rmed by pathology after surgical resection.
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Table 1
Clinical features of patients with cardiac lipoma

Case
number

Sex/Age

(year)

Clinical
presentation

Lipoma location
and attachment

Shape
and size
(cm)

Treatment Follow-
up

1 M/51 Exertional
dyspnea and
chest distress
for 1 year

LV, attached to
the anteroseptal
endomyocardium

Round,
3.8 × 2.5

Surgical
resection

Well
after
83
months

2 F/52 Dyspnea for 1
month and a
history of giant
pericardial
lipoma partial
resection

Intrapericardial,
in�ltration into
the biventricular
myocardium

Irregular,
9.6 × 8.9

Observation Well
after
68
months

3 F/58 Incidental
�nding in CT for
epigastric
discomfort

RV, attached to
the free wall of
RV

Elongated,
1.9 × 1.2

Observation Well
after
49
months

4 M/56 Incidental
�nding in
coronary artery
CT for CAD

Intrapericardial,
attached to the
epicardium of LV

Round,
3.0 × 2.1

Observation Well
after
42
months

5 M/82 Incidental
�nding in
checkup for
facial paralysis

LV, attached to
the apical lateral
endomyocardium

Round,
1.5 × 1.2

Observation Well
after
40
months

6 F/34 Incidental
�nding in
echocardiogram
for paroxysmal
supraventricular
tachycardia

LV, attached to
the apical inferior
endomyocardium;
RV, attached to
IVS

Round,
1.5 ×
1.1(LV);

Round,
1.1 × 0.8
(RV)

Observation Well
after
40
months

7 M/45 Incidental
�nding in CT for
chest trauma

LV, attached to
the inferior mid-
apical
endomyocardium

Round,
2.0 × 1.5

Observation Well
after
35
months

8 M/64 Incidental
�nding in
preoperative
examination for
urinary calculi

RA, attached to
the roof of RA

Round,
2.4 × 2.1

Observation Well
after
17
months

F, Female; IVS, interventricular septum; LV, left ventricle; LVOT, left ventricular out�ow; M, male; RA,
right atrium; RV, right ventricle.
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Case
number

Sex/Age

(year)

Clinical
presentation

Lipoma location
and attachment

Shape
and size
(cm)

Treatment Follow-
up

9 M/65 Incidental
�nding in chest
CT for lung
cancer

Within mid-IVS Nodular,
1.8 × 0.7

Observation Well
after
15
months

10 M/18 Incidental
�nding in health
checkup

LV, attached to
the anterolateral
papillary muscle

Elongated,
1.6 × 0.4

Observation Well
after 6
months

11 M/49 Incidental
�nding in a
preoperative
examination for
biliary stones

LV, attached to
the inferior
endomyocardium
of LV apex

Heart-
shaped,
2.5 × 2.1

Surgical
resection

Well
after 5
months

12 F/52 Incidental
�nding in health
checkup

Intrapericardial Irregular,
10.8 × 7.9

Surgical
resection

Well
after 3
months

F, Female; IVS, interventricular septum; LV, left ventricle; LVOT, left ventricular out�ow; M, male; RA,
right atrium; RV, right ventricle.

Most patients had only one solitary cardiac lipoma except for patient 6 in which two lipomas were found
separately in bilateral ventricles 6. Cardiac lipomas in most (10, 83.3%) patients were found incidentally
during health checkup or examination for other purposes. One patient was referred to echocardiography
for exertional dyspnea and chest distress, which was found to be a result of obstruction of the left
ventricular out�ow by a cardiac mass. Of note, another patient with a history of cardiac lipoma resection
and having dyspnea for 1 month showed a pericardial mass in echocardiography.

The location of included cardiac lipomas showed a wide distribution across the heart. Nine of 13 (69.2%)
lipomas were located within the chambers of the heart, 3 (23.1%) within the pericardium, and 1 (7.7%)
within the interventricular septal myocardium (Table 1). Among masses in cardiac cavities, 6 (46.2%)
were in the left ventricle, 2 (23.1%) in the right ventricle, and 1 (7.7%) in the right atrium. Particularly, one
lipoma was found to originate from the anterolateral papillary muscle of the left ventricle. All lipomas
within cardiac chambers were sessile except for a narrow pedicle attachment of lipoma within the left
ventricle in patient 11 (Fig. 1). Lipomas within the pericardium presented as a mass with a relatively
small size or an irregular extension with a larger size. Of the included cases, lipomas within the cardiac
chamber had a much smaller size compared with those within the pericardium; the size of the former
ranged from 1 to 4 cm, whereas the latter’s size even exceeded 10 cm.

Noninvasive cardiac imaging methods were important in the detection and diagnosis of cardiac lipomas
(Table 2). Echocardiography was performed as the �rst-line screening method in most patients, and nine
lipomas were detected with echocardiography. Most lipomas showed a well-de�ned border and
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homogenous echo intensity, except for heterogeneous echo shown in the giant recurrent pericardial mass
of patient 2. The nature of cardiac masses could not be determined in all cases.

Table 2
Imaging �ndings of included cardiac masses

Case
number

Echocardiographic
�nding

CT �nding MRI �ndings

T1W/T2W/Fat sat T1/T2
value
(ms)

Post-Gd

1 Hyperechogenic
LV mass

– Hyper/hyper/hypo – –

2 Heterogeneous
pericardial mass

– Hyper/hyper/hypo – –

3 Unremarkable – Hyper/hyper/hypo – No
enhancement

4 Unremarkable Homogenous
hypodense mass
(–87 HU)

Hyper/hyper/hypo 215/64  

5 Hyperechogenic
LV mass

– Hyper/hyper/hypo 220/62 -

6 Undetermined LV
mass

– Hyper/hyper/hypo 245/71 No
enhancement

7 Hyperechogenic
LV mass

Homogenous
hypodense mass
(–45 HU)

Hyper/hyper/hypo 244/61 No
enhancement

8 Hypoechogenic RA
mass,

Homogenous
hypodense mass
(–95HU)

Hyper/hyper/hypo 255/65 No
enhancement

9 Unremarkable Homogenous
hypodense mass
(–90 HU)

Hyper/hyper/hypo – –

10 Hyperechogenic
LV mass

– Hyper/hyper/hypo – No
enhancement

11 Hyperechogenic
LV mass

homogenous
hypodense
mass(-100HU),

Hyper/hyper/hypo – –

12 Hypoechogenic
pericardial mass

Homogenous
hypodense mass
(–105HU)

Hyper/hyper/hypo – No
enhancement

HU, Houns�eld Unit; hyper, hyperintense; hypo, hypointense; LV, left ventricle; RA, right atrium.



Page 7/16

Chest or cardiac CT scanning performed in six patients showed homogenously low-density masses with
well-de�ned borders. Their CT value ranged between − 45 and − 100 Houns�eld units (HU), which was
equal to that of fat tissue. Benign lipoma was the preferred diagnosis based on the morphology and
attenuation value.

Electrocardiographically-gated cardiac MRI were available for all patients. The shape and size of all
cardiac lipomas were clearly depicted in cardiac MRI. Most intracardiac lipomas had a broad base
attached to the myocardium except for narrow pedicle attachment in patient 11. All lipomas showed
homogenous signal features similar to that of subcutaneous fat tissue. They presented a homogenous
high signal in a cine sequence with a black boundary artifact, which was more obvious for those within
the cardiac chamber. A high signal was observed for all cardiac masses in T1-weighted images, and
complete signal loss was seen in the fat saturation sequence. Tissue mapping images were acquired in
four patients, with extremely low T1 values (200–300 ms) and high T2 values (60–80 ms) at 1.5 Tesla,
which were equal to those of the subcutaneous fat (Fig. 2). No sign of enhancement of cardiac masses
was observed in patients who received contrast-enhanced scanning. Speci�cally, diffuse myocardial
in�ltration by pericardial lipoma was shown in patient 2, involving the apexes of bilateral ventricles;
besides, the regional wall of the pulmonary artery root was also involved (Fig. 3). An abnormality of
cardiac hemodynamics was shown in two patients with a cine sequence. Partial obstruction of the left
ventricular out�ow by the ventricular lipoma was clearly observed in patient 1 in the cine sequence (online
video 1). The regional thinning of the inferior and apical walls of the left ventricle without late gadolinium
enhancement was observed particularly in patient 12 with giant pericardial lipoma (Fig. 4). It presented as
pouch protrusions in cine sequence (online video 2 and 3), showing the appearances of a
pseudoaneurysm.

The surgical resection of lipoma was performed in patient 1 to relieve left ventricular out�ow obstruction.
Patient 2 with a giant recurrent pericardial lipoma was advised to undergo cardiac transplantation due to
diffuse in�ltration to the biventricular myocardium. However, the patient refused and chose to follow up
periodically. Among 10 patients with silent cardiac lipoma, only 2 underwent surgical removal. Surgery
was performed in patient 11 to prevent potential detachment of the lipoma because it had a narrow
pedicle. In patient 12, the giant pericardial lipoma was also removed. Thinning and abnormal motion
abnormality of the regional ventricular wall was thought to be the result of a gradual invasion of lipoma,
and surgical resection was adopted to stop the ongoing process. The remaining eight asymptomatic
patients had a regular follow-up of their cardiac lipomas. All intracardiac lipomas and the giant
pericardial lipoma of operated patients were successfully resected with the assistance of extracorporeal
circulation. The pathological result con�rmed the preoperative diagnosis of lipoma, which was composed
of mature adipose tissue.

Patients were followed up telephonically. No recurrence was reported in operated patients. The patients
received conservative treatment and remained well, despite the persistence of symptoms in some of
them, without the occurrence of any adverse cardiac events.
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Discussion
Lipomas are de�ned as mesenchymal tumors seen at a site where adipose tissue is normally present.
True lipomas with encapsulation located in the heart and pericardium are very rare. The incidence of
primary heart tumors reported in the autopsy series is between 0.2% and 0.4%8, 9, of which cardiac
lipomas account for 8.4%2. Lipomas may occur anywhere in the heart and pericardium, including cardiac
valvular lea�ets with the predilection of subendocardial origin10–12. The location of cardiac lipomas in
the present study also showed predilection within cardiac chambers.

Despite being benign, cardiac lipomas may have a clinical presentation from mild discomfort to even
syncope depending on their location and size13. The lipoma within the left ventricle in patient 1 in the
present study caused obstruction to the out�ow tract and resulted in clinical symptoms similar to those
of left ventricular failure. Besides, the presence of in�ltration to the myocardium by lipoma may result in
severe presentation14. The pericardial lipoma in patient 12 remained silent despite having a giant size.
However, the evident chest distress in patient 2 with pericardial lipoma of similar size might be related to
diffuse in�ltration to the biventricular myocardium.

Most of symptomatic cardiac lipomas can be cured by radical resection. The early detection and accurate
diagnosis are of critical signi�cance. Since the clinical application of x-ray imaging tools, the noninvasive
detection of cardiac masses, including lipomas, came into realization, which was further facilitated by
echocardiography. The advantages of easy availability and convenient operation make echocardiography
the preferred screening tool for cardiac masses. Lipomas usually present as homogenous echogenic
masses within cardiac chambers or pericardium3, 15. The acoustic characteristics of lipomas can help
exclude cardiac malignancies16, 17, but it is di�cult to distinguish them from other benign lesions, such
as myxoma, by echocardiography18. Fortunately, this has become possible with the application of CT and
MRI19, 20.

Lipomas have the same composition as subcutaneous fat and consist of mature adipose tissue. They
have the same imaging appearance as that of subcutaneous fat in CT and MRI21. As shown in the
present study, most cardiac lipomas can be accurately diagnosed using CT and MRI. On CT, they present
as homogenous encapsulated masses with low attenuation (Houns�eld measurement <–50)15, 22. The
signal intensity of cardiac lipomas was consistent with that of subcutaneous fat in all MRI sequences,
especially the characteristic complete signal loss of the mass in fat suppression sequence23, 24. The
application of tissue mapping in cardiac MRI made the diagnosis of lipoma more de�nitive25, 26. True
cardiac lipomas are highly speci�c in CT and MRI; the main difference is liposarcoma. The size of the
lesion and the lipomatous content are reliable discriminators between extracardiac lipomas and
liposarcomas27. Thickened or nodular septa, associated nonadipose lesions, prominent foci of high T2
signal, and prominent areas of enhancement are important �ndings suspicious for liposarcoma28.
However, the differentiation between mature cardiac lipomas and well-differentiated liposarcomas may
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be di�cult by imaging29. The information extracted from radiomics may be of value in differentiating
between two closely related entities30.

Symptomatic cardiac lipomas were more likely to be resected, while silent lipomas were conservatively
treated more often. However, the treatment is highly individualized. Noninvasive cardiac imaging tools
including CT and MRI, especially the latter, may be important in clinical decision making regarding
cardiac lipomas. Most cardiac lipomas had a broad base attached to the myocardium, while the narrow
pedicle attachment, which is best observed with MRI, may indicate radical resection even in
asymptomatic patients to prevent potential detachment. On the contrary, cardiac lipomas have no �xed
growth pattern. Although most of them show an indolent nature31, aggressive growth, including
in�ltration into the myocardium, has been reported. Cardiac lipomas may grow to a very large size and
in�ltrate the myocardium deeply32, 33. In some cases, they are even capable of melting the myocardium
and developing cavities in the lipomas that communicate with cardiac chambers, thus having a
pseudoaneurysmal appearance34, 35. With cardiac MRI, the in�ltrative growth of cardiac lipomas can be
clearly depicted for better clinical management36. As shown in patient 2 in the present study, the diffuse
myocardial in�ltration made the radical removal of the giant pericardial lipoma impossible. Cardiac
transplantation was advised for the best solution, though refused by the patient. The imaging �ndings
from MRI in patient 12 also signi�cantly affected clinical decision making. Although the giant pericardial
lipoma remained silent, the regional thinning of the ventricular wall, similar to the pseduaneurysmal
appearance, raised the suspicion that the lipoma gradually melted the myocardium37, 38. Operative
resection was adopted to prevent further growth and potential melting of the ventricular wall.

In addition, cardiac imaging tools are indispensable in the follow-up of cardiac lipomas39. Very rarely, the
recurrence of cardiac lipomas has been reported in few cases14, 33. However, no consensus was formed
on the follow-up of simple lipomas. A regular visit with cardiac imaging is advocated for all patients
undergoing resection. A more frequent follow-up in patient 12 in the present study prompted the earlier
discovery of recurrence and a chance to remove the lipoma without transplantation. Patients initially not
considered for surgery should be closely followed up using imaging methods because potential
in�ltrative growth into the myocardium may result in failed resection in the future32. On the contrary,
despite no evidence that cardiac lipoma might undergo malignant transformation, mature lipomas and
well-differentiated liposarcomas coexist in one heart. A regular review of the tumor would be the best
choice, especially using MRI.

Conclusions
Cardiac lipoma is an uncommon primary cardiac tumor. Early detection and accurate diagnosis can be
achieved with noninvasive imaging tools, especially MRI. Moreover, the �ndings from imaging may affect
clinical management through a comprehensive evaluation of the morphology of lipoma and the
involvement of adjacent structures.
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Abbreviations
CT Computed Tomography

MRI Magnetic Resonance Imaging

HU Houns�eld Unit

Declarations
Ethics approval and consent to participate: The study was approved by ethical committee of Tongji
Medical College of Huazhong University of Science and Technology, written informed consent was
waived due to retrospective nature of the study.

Consent for publication: Written informed consent for publication was obtained from all authors.

Availability of data and materials: All data generated or analyzed during this study are included in this
published article.

Competing interests: The authors declare that they have no competing interests.

Funding: Not applicable.

Authors' contributions: Chuansheng Zheng and Jing Wang contributed to the conception of the study;
Shenglei Shu and Hongliang Yuan analyzed and interpreted the clinical data and imaging �ndings, and
they were major contributors in writing the manuscript; Xiangchuan Kong and Jiazheng Wang helped
perform the analysis with constructive discussions. All authors read and approved the �nal manuscript. 

Acknowledgements: None.

References
1. Butany J, Nair V, Naseemuddin A, Nair GM, Catton C, Yau T. Cardiac tumours: diagnosis and

management. Lancet Oncol. 2005;6(4):219-228.

2. McAllister HAJ, Fenoglio JJJ and Fine G. Tumors of the Cardiovascular System. (Atlas of Tumor
Pathology, Second Series, Fascicle 15.) NewYork: Armed Force Institute of Pathology; 1978: 44-46.

3. Puvaneswary M, Edwards JR, Bastian BC, Khatri SK. Pericardial lipoma: ultrasound, computed
tomography and magnetic resonance imaging �ndings. Australas Radiol. 2000;44(3):321-324.

4. Li J, Ho SY, Becker AE, Jones H. Multiple cardiac lipomas and sudden death: a case report and
literature review. Cardiovasc Pathol. 1998;7(1):51-55.

5. Monti L, Scardino C, Nardi B, Balzarini L. Lipoma of the interventricular septum. Eur Heart J.
2015;36(44):3073.



Page 11/16

�. Díaz Angulo C, Méndez Díaz C, Rodríguez García E, Soler Fernández R, Rois Siso A, Marini Díaz M.
Imaging �ndings in cardiac masses (Part I): study protocol and benign tumors. Radiologia.
2015;57(6):480-488.

7. Cunningham KS, Veinot JP, Feindel CM, Butany J. Fatty lesions of the atria and interatrial septum.
Hum Pathol. 2006;37(10):1245-1251.

�. Jr MH. Tumors of the heart and pericardium. In: M. Silver, ed. Cardiovascular pathology. 2nd ed.:
Churchill Livingstone; 1991: 1297-333.

9. Wilson S, Frederick J and Braunwald E. Primary tumors of the heart Heart disease A textbook of
cardiovascular medicine Philadelphia: Saunders; 1997(2): 1464-77.

10. Dollar AL, Wallace RB, Kent KM, Burkhart MW, Roberts WC. Mitral valve replacement for mitral lipoma
associated with severe obesity. Am J Cardiol. 1989;64(19):1405-1407.

11. Chellappan S, Sahu B. Intracardiac lipoma in a child, causing right ventricular out�ow obstruction.
Asian Cardiovasc Thorac Ann. 2016;24(8):829-830.

12. Ismail I, Al-Khafaji K, Mutyala M, et al. Cardiac lipoma. J Community Hosp Intern Med Perspect.
2015;5(5):28449. Published 2015 Oct 19.

13. Habertheuer A, Andreas M, Wiedemann D, Rath C, Kocher A. A rare case of obstructive right atrial
lipoma. Ann R Coll Surg Engl. 2014;96(7):e39-e41.

14. Peters CM, Kalra N, Sorrell VL. Extensive recurrent cardiac lipoma. J Cardiovasc Comput Tomogr.
2009;3(4):282-283.

15. Araoz PA, Mulvagh SL, Tazelaar HD, Julsrud PR, Breen JF. CT and MR imaging of benign primary
cardiac neoplasms with echocardiographic correlation. Radiographics. 2000;20(5):1303-1319.

1�. Lynch M, Clements SD, Shanewise JS, Chen CC, Martin RP. Right-sided cardiac tumors detected by
transesophageal echocardiography and its usefulness in differentiating the benign from the
malignant ones. Am J Cardiol. 1997;79(6):781-784.

17. Evdoridis C, Dimos A, Lachanis S, Mountaki V, Trikas A. Characterization of a right atrial lipoma by
transthoracic, contrast and transesophageal echocardiography. Int J Cardiol. 2013;162(3):e70-e71.

1�. Sun X, Liu G, Kim H, Sun W. Left ventricular lipoma resected using thoracoscope-assisted limited
sternotomy: A case report and literature review. Medicine (Baltimore). 2018;97(31):e11436.

19. Andreou J, Leitman BS, McCauley DI, Gouliamos A, Pontifex G, Naidich DP. The use of computed
tomography in the assessment of cardiac masses. Comput Radiol. 1983;7(6):355-359.

20. Amparo EG, Higgins CB, Farmer D, Gamsu G, McNamara M. Gated MRI of cardiac and paracardiac
masses: initial experience. AJR Am J Roentgenol. 1984;143(6):1151-1156.

21. Restrepo CS, Vargas D, Ocazionez D, Martínez-Jiménez S, Betancourt Cuellar SL, Gutierrez FR.
Primary pericardial tumors. Radiographics. 2013;33(6):1613-1630.

22. Hoey ET, Mankad K, Puppala S, Gopalan D, Sivananthan MU. MRI and CT appearances of cardiac
tumours in adults. Clin Radiol. 2009;64(12):1214-1230.



Page 12/16

23. Ganame J, Wright J, Bogaert J. Cardiac lipoma diagnosed by cardiac magnetic resonance imaging.
Eur Heart J. 2008;29(6):697.

24. Friedberg MK, Chang IL, Silverman NH, Ramamoorthy C, Chan FP. Images in cardiovascular
medicine. Near sudden death from cardiac lipoma in an adolescent. Circulation. 2006;113(21):e778-
e779.

25. Ferreira VM, Holloway CJ, Piechnik SK, Karamitsos TD, Neubauer S. Is it really fat? Ask a T1-map. Eur
Heart J Cardiovasc Imaging. 2013;14(11):1060.

2�. Wijesurendra RS, Sheppard KA, Westaby S, Ormerod O, Myerson SG. The many faces of cardiac
lipoma-an egg in the heart!. Eur Heart J Cardiovasc Imaging. 2017;18(7):821.

27. Brisson M, Kashima T, Delaney D, et al. MRI characteristics of lipoma and atypical lipomatous
tumor/well-differentiated liposarcoma: retrospective comparison with histology and MDM2 gene
ampli�cation. Skeletal Radiol. 2013;42(5):635-647.

2�. Kransdorf MJ, Bancroft LW, Peterson JJ, Murphey MD, Foster WC, Temple HT. Imaging of fatty
tumors: distinction of lipoma and well-differentiated liposarcoma. Radiology. 2002;224(1):99-104.

29. Kong F, Zhang W, Guo Q. Multiple well-differentiated cardiac liposarcoma with a concomitant
myocardial lipoma: A case report. Mol Clin Oncol. 2018;9(6):617-621.

30. Vos M, Starmans MPA, Timbergen MJM, et al. Radiomics approach to distinguish between well
differentiated liposarcomas and lipomas on MRI. Br J Surg. 2019;106(13):1800-1809.

31. Nová M, Steiner I. A rationale for a stone on the heart--subepicardial lipoma. Cardiovasc Pathol.
2006;15(3):176-177.

32. Fan J, Le PTN, Ellington T, Jones BD. Not-so-benign massive cardiac lipoma. Proc (Bayl Univ Med
Cent). 2019;32(3):385-386. Published 2019 Jun 5.

33. Zeng LJ, Huang LH, Tan H, et al. Stereotactic body radiation therapy for refractory ventricular
tachycardia secondary to cardiac lipoma: A case report. Pacing Clin Electrophysiol. 2019;42(9):1276-
1279.

34. Kondo K, Hagiwara H, Terasawa A. Large cardiac lipoma with pseudoaneurysmal appearance. J Am
Coll Cardiol. 2012;60(10):943.

35. Xie LX, Chen YS, Liu SY. A giant cardiac lipoma associated with ventricular inversion and ventricular
aneurysm: ultrasonography and CT imaging �ndings. Chest. 2012;141(1):241-244.

3�. Fang L, He L, Chen Y, Xie M, Wang J. In�ltrating Lipoma of the Right Ventricle Involving the
Interventricular Septum and Tricuspid Valve: Report of a Rare Case and Literature Review. Medicine
(Baltimore). 2016;95(3):e2561.

37. D'Souza J, Shah R, Abbass A, Burt JR, Goud A, Dahagam C. Invasive Cardiac Lipoma: a case report
and review of literature. BMC Cardiovasc Disord. 2017;17(1):28. Published 2017 Jan 14.

3�. Rainer WG, Bailey DJ, Hollis HW Jr. Giant Cardiac Lipoma: Re�ned Hypothesis Proposes Invagination
from Extracardiac to Intracardiac Sites. Tex Heart Inst J. 2016;43(5):461-464. Published 2016 Oct 1.



Page 13/16

39. Hananouchi GI, Goff WB 2nd. Cardiac lipoma: six-year follow-up with MRI characteristics, and a
review of the literature. Magn Reson Imaging. 1990;8(6):825-828.

Figures

Figure 1

Images of a ventricular lipoma in an asymptomatic male patient. The ventricular lipoma presented as a
well-de�ned homogenous hyperechoic mass within left ventricle (a). The lipomas showed homogenous
low density (-100 HU) on CT (b). On cardiac MRI, the lovely heart-shaped lipoma showed same signal
intensity with subcutaneous fat in all sequences including cine sequence (c), T1 weighted image (d), T2
weight fat suppression image (e). Particularly, the narrow pedicle of the lipoma was depicted in short axis
image attached to the endomyocardium (f, arrowhead).
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Figure 2

CT and cardiac MR images of a sessile ventricular lipoma in an asymptomatic male patient. The
attenuation value in CT (a, -45 HU) and characteristic �ndings in MRI (b, c, d) of the mass con�rmed the
nature of fat tissue. Besides, the ventricular mass showed same T1 (244 ms) and T2 values (61 ms) as
subcutaneous fat in tissue mapping sequences (e, f).
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Figure 3

MR images of a giant pericardial lipoma of a female patient with history of pericardial lipoma resection.
The T1 weighted (a, b, c, d) and T2 weighted fat suppression (e, f) images con�rmed the diagnosis of
lipoma. Diffuse in�ltration of the lipoma to pulmonary arterial wall (a) and ventricular myocardium (b, c,
d) was clearly observed (arrowhead).
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Figure 4

Images of a giant silent pericardial lipoma in a female patient. The giant lipoma within pericardium
presented as hypoechoic mass in echocardiogram (a). CT image showed a homogenous low-density
mass (-105 HU) within pericardium (b). The MR images demonstrated a pericardial mass with same
signal intensity with fat tissue (c, d, e, f). Besides, regional thinning of the inferior and apical wall of the
left ventricle was observed without enhancement in the late gadolinium scanning image (f).


