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Giant Cardiac Lipoma:
Refined Hypothesis Proposes Invagination 
from Extracardiac to Intracardiac Sites

Cardiac lipomas are rare and usually present as benign, encapsulated masses outside the 
heart; however, they can also be found within the atria. No single theory—including mo-
lecular genetic mutation—adequately explains why this occurs. Extensive career experi-
ence and broadened knowledge in embryology and cardiac physiology have helped us to 
develop a hypothesis based on invagination of extracardiac tumors. This report describes 
a vexing case of a giant right atrial lipoma, from 1985, in which the diagnosis was made 
incidentally during management of a patient's acute limb ischemia. In addition, we discuss 
the imaging and treatment of cardiac lipoma. (Tex Heart Inst J 2016;43(5):461-4)

T he f irst report of cardiac lipoma appeared in 18561; since then, only a few 
hundred cases have been reported.2,3 Cardiac lipomas are isolated cases among 
larger series of cardiac neoplasms.4 Chen and colleagues5 and Lombardi and 

associates6 proposed that primary tumors of the heart arise from gene mutations and 
the proliferation of various cell types in the myocardium; however, no unifying hy-
pothesis regarding the development of intra-atrial giant lipomas has been proved. 
Modern imaging techniques, including improvements in echocardiography, have 
simplified diagnosis7; the addition of spiral computed tomography (CT) and mag-
netic resonance imaging (MRI) adds clarity to the extent of these tumors. Recently 
reported cases of cardiac lipomas in unusual locations attest to the complex manage-
ment necessary to treat these rare lesions.8,9 Cardiac surgeons continue to search for 
exact mechanisms of how fatty tumors can appear within the chambers of the heart. 
Adipogenesis after injury and cardiomyopathy is being investigated.5,6 Modern theo-
ries have heretofore focused on fibroadipocytic replacements of myocytes within the 
intraventricular septum or ventricles.
 We postulate the invagination of a well-formed lipoma, presumably originating 
from connective tissue in the space behind the Sondergaard groove,10 as a component 
of a theory to explain the lipoma’s ultimate intra-atrial location. The Sondergaard 
groove (or Waterston groove) is the surface manifestation of the interatrial septum, 
a plane important to surgeons as a landmark for mitral valve replacement and the 
closure of atrial septal defects.10 In 2002, Ho and colleagues11 described epicardial tis-
sue in the Sondergaard groove. Along with atrial muscle fibers, epicardial tissue was 
“sandwiched between the fold, frequently containing the arterial supply to the sinus 
node.”11 The authors proposed that this sandwiching of adjacent epicardial tissue was 
the source of adipocytes that compose giant atrial lipomas. We report an illustrative 
case of cardiac lipoma that perplexed the senior author (WGR) for almost 3 decades 
and gave rise to this new invagination hypothesis.

Case Report

In 1985, a 67-year-old woman sustained sudden severe pain in her left foot and ankle, 
consistent with acute limb ischemia. Thromboembolectomy of a popliteal artery oc-
clusion restored the patient’s blood f low, and pathologic analysis of the specimen 
yielded the diagnosis of thrombus. During the patient’s examination, a chest radio-
graph showed an irregular shadow in the heart’s right border, so a cardiac angiogram 
was obtained (Fig. 1). This revealed a large, space-occupying lesion in the right atrium.
 The patient was admitted to Saint Joseph Hospital (Denver, Colo) for treatment of 
the right atrial mass. Her personal and family medical histories were noncontributory, 
her vital signs were normal, and cardiac examination yielded no significant abnor-
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malities. An electrocardiogram showed frequent pre-
mature atrial beats, atrial conduction delay, and normal 
ventricular conduction. An echocardiogram confirmed 
the mass, and the patient was scheduled for surgery.
 After a median sternotomy with use of conventional 
extracorporeal circulation, external examination and 
palpation of the heart suggested a large right atrial mass. 
An atriotomy exposed an orange-yellow mass that was 
round, smooth, and very firm (Fig. 2). Its removal ne-
cessitated dissection of the atrial wall from around the 
tumor’s stalk, which was then transected in the pos-
terior pericardial space. Internal examination of the 
heart revealed a normal atrial septum, with no patent 
foramen ovale, atrial septal defect, or ventricular septal 
defect to link the inciting event. Absent other sources of 
right-to-left shunting, the most likely cause  appeared to 
be distortion of the left atrial cavity secondary to septal 
displacement, which impeded blood flow.
 The anterior and posterior atriotomies were closed, 
and the patient was removed from extracorporeal cir-

culation without incident. Her postoperative course was 
uneventful, and she was discharged from the hospital 
on postoperative day 10. No evidence of recurrence 
was seen during her early postoperative visits. The ex-
cised mass was a 7.7 × 5.5 × 4-cm lipoma, weighing 158 
g and consisting of extremely dense homogenous lipoid 
tissue without cystic degeneration, attached to an 8 × 6 
× 5.3-cm base (Fig. 3).

Discussion

Less than 10% of all benign cardiac tumors are lipo-
mas.3 Cardiac lipomas are of mesodermal origin and 
histologically resemble lipomas elsewhere in the body. 
Approximately 50% of cardiac lipomas arise suben-
docardially, 25% subepicardially, and 25% from the 
myocardium.3,7 They have been reported in adolescents 
and adults.12 The tumors are typically found inciden-
tally, because most patients with a cardiac lipoma are 
asymptomatic; however, valvular obstruction, cardiac 
compression, arrhythmias, and peripheral embolization 
can occur.13,14

 Only a few epicardial lipomas have been reported 
within the atria or compressing the ventricles.15 To our 
knowledge, nothing unequivocally explains the pres-
ence within either atrium of adipocytes that are most 
typically found in extracardiac locations. Fontaine and 
coworkers16 analyzed fat on the right ventricular free 
wall and around the epicardial coronary arteries and 
noted adipocytes within fibrous tissue. After myocar-
dial infarction, intramyocardial adiposity can be found 
in hearts that present with postinfarction ventricular 
tachycardia consequent to scarring.17 Cardiac adipocytes 
have been attributed to differentiation of cardiac pre-
cursor cells in patients who have arrhythmogenic right 
ventricular cardiomyopathy.6 On the other hand, large 
intracardiac lipomas—particularly those in the right 
atrium—have never been completely explained. Pri-
mary rhabdomyosarcomas of the heart have never been 
well documented, which suggests that differentiation 
of cardiac stem cells might not, by itself, account for all 
primary tumors of the heart, or for these cells’ effective 
participation in myocardial regeneration after injury.

Hypothesis
We propose invagination as the mechanism for the giant 
right atrial tumor in the illustrative case above, involv-
ing 4 main factors: 1) the repetitive systolic contractions 
of the heart; 2) the thin, soft, pliable right atrial wall; 
3) the firmness of the lipoma, and 4) the gradual-but-
relentless growth of the tumor.
 These, in combination, cause the atrial wall to be 
invaginated and gradually thinned over time (Fig. 
4). Continued pressure by the enlarging extracardiac 
tumor results in incremental stretching and subsequent 
penetration of the atrial wall. The rarity of this tumor 

Fig. 1  Cardiac angiogram reveals the space-occupying lesion in 
the right atrium.

Fig. 2  Intraoperative photograph shows the intra-atrial luminal 
position of the cardiac lipoma.
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precludes definitive proof of our invagination theory at 
this time.

Imaging and Treatment of Cardiac Lipoma
 Imaging. Transthoracic echocardiography is still the 
initial imaging method of choice in diagnosing cardiac 
tumors.12 However, it cannot distinguish lipomas from 
other cardiac masses of similar morphologic charac-
teristics.7,18,19 For this reason, reports of cardiac lipoma 
have tended to emphasize the role of transesophageal 
echocardiography, contrast CT, and MRI.4 These im-
aging methods have improved the accurate diagnosis of 
cardiac lipoma because they can identify adipose tissue 
with minimal equivocation. The contrast between adi-
pose tissue in lipoma and that from the cardiac paren-
chyma clearly distinguishes the depth of invasion and 
highlights the margins of the lipoma, thus enabling 
comprehensive preoperative planning.4

 Treatment. Open resection is typically performed,20-22 
through the appropriate atriotomy or ventriculotomy; 
however, minimally invasive techniques, including vid-
eo-assisted resection, might be appropriate in selected 
patients.23 In treating tumors of massive size, creative 
reconstructions might be necessary, with the use of 

pericardium to patch defects in the main arterial and 
venous trunks.24

 Giant atrial lipomas are exceedingly rare and incom-
pletely explained. We have presented a novel hypothesis 
regarding the invagination and subsequent atrial erosion 
by a large extracardiac lipoma that penetrated a patient’s 
intra-atrial lumen. Cardiac surgeons should consider that 
extracardiac masses adjacent to the atria might erode into 
the heart, whereas masses adjacent to the ventricles are 
more likely to produce extrinsic compression.
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