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Lipomatous Hypertrophy of the Interatrial Septum
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Abstract

The abnormal accumulation of lipid-rich adipose tissue within the in-
teratrial septum (IAS) is the hallmark of lipomatous hypertrophy of 
the interatrial septum (LHIS), a relatively rare medical condition. To 
accurately distinguish LHIS, it is essential to recognize the character-
istic “dumbbell” shape of IAS. Here, we present a case of a 59-year-
old woman who was suspected of having cardiac myxoma and was 
subsequently admitted to our hospital. Transthoracic echocardiogra-
phy of the patient showed that the IAS had a lack of thickening in the 
region of the foramen ovale and a hyperechogenic structure in the 
basal and vault portions of IAS. An abnormal mass located in the IAS 
anterior to the foramen ovale and not infiltrating the foramen ovale 
was discovered by computed tomography (CT) scan of the heart. The 
cardiac magnetic resonance imaging (MRI) confirmed the presence 
of significant fat deposition within the IAS with sparing of the fossa 
ovalis, which was consistent with the initial findings. The patient was 
discharged home with the recommendation of regular visits to the 
cardiology outpatient clinic for LHIS monitoring. The article presents 
the visualization of LHIS in consecutive diagnostic modalities, sum-
marizes the actual knowledge of LHIS, and enables proper LHIS di-
agnosis in patients based on available imaging methods.
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Introduction

Lipomatous hypertrophy of the interatrial septum, commonly 
abbreviated as LHIS, represents a rather uncommon medical 
condition that is known to influence approximately 2.2% of 
the population of patients who underwent the computed to-
mography (CT) scan, with a notable prevalence among elderly, 
obese patients, and women compared to their male counter-

parts [1]. Also, there are suggestions that prolonged parenteral 
nutrition can induce LHIS [2]. It is an underdiagnosed disease, 
having in mind the quantities of performed cardiac visualiza-
tion procedures. It has potentially important implications for 
the patients, the treating physicians, and surgeons that should 
be taken into account while planning and conducting both the 
open and the percutaneous procedures within the heart. A bet-
ter understanding of this disease will ensure adequate treat-
ment because LHIS presents a kind of cardiac tumor that needs 
a proper differential diagnosis.

LHIS is characterized by the abnormal accumulation of 
lipid-rich adipose tissue specifically located within the intera-
trial septum (IAS), causing extensive thickening of the IAS and 
leading to potential complications in cardiac function such as ar-
rhythmias and hemodynamic obstruction. LHIS, which is classi-
fied as a histologically benign neoplasm, represents an abnormal 
growth wherein an adipose tissue that is typically found within 
the atrial septum becomes infiltrated with an excessive number 
of myocardial fibers, resulting in a significant thickening that 
measures greater than 2 cm, on average 3 cm, up to 6 cm or 
more [1]. The infiltrating fat is observed to encroach upon the 
IAS both in the cephalad direction as well as in the caudal direc-
tion relative to the fossa ovalis; however, it is important to note 
that the fossa itself is invariably spared from this infiltration [3]. 
The characteristic “dumbbell” shape of the IAS is crucial to ac-
curately differentiate LHIS from other types of cardiac tumors, 
which may include but are not limited to lipoma, myxoma, fi-
broma, fibroelastoma, rhabdomyoma, liposarcoma, and meta-
static lesions that originate from distant sites.

In recent years, the incorporation of advanced non-inva-
sive imaging techniques into routine diagnostic procedures has 
greatly enhanced the ability to observe LHIS in living patients, 
employing modalities such as echocardiography (Echo), CT, 
magnetic resonance imaging (MRI), and positron emission to-
mography (PET), which collectively contribute to a more com-
prehensive understanding of this rare cardiac condition and its 
implications for patient care.

The objective of our article was to present a case report of 
a 59-year-old woman referred to our department with a sus-
picion of a cardiac tumor within the IAS and summarize the 
available knowledge of this disease.

Case Report

Investigations

A 59-year-old asymptomatic woman was sent to the hospital 
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with the suspicion of cardiac myxoma after a screening Echo 
for a cardiac function in the outpatient clinic. She had a his-
tory of arterial hypertension treated sufficiently with ramipril 
5 mg b.i.d., and hypercholesterolemia treated with atorvasta-
tin 20 mg once a day. Her medical history was positive for 
nicotine addiction and she smoked combustible cigarettes. The 
family history of cardiovascular diseases was unremarkable. 
Two months prior to the admission to the hospital, the patient 
had an Echo as a part of routine examination in her outpatient 
clinic, which revealed accidentally a double thickening of the 
IAS, with a good systolic function of the heart, no signs of 
right ventricle overload, and no significant disease of the car-
diac valves.

Diagnosis

The laboratory test showed no abnormalities in blood count, 
creatinine, electrolytes, and C-reactive protein values. The 12-
lead electrocardiography (ECG) revealed a sinus rhythm of 
60/min, intermediate heart axis, and the QRS complex within 
normal limits (Fig. 1). The transthoracic echocardiography 
(TTE) repeated at admission to the hospital revealed a normal 
dimension of the heart with the proper function of both ven-

tricles, trivial mitral insufficiency, and normal function of the 
other cardiac valves. The selected scan of the TTE is presented 
in Figure 2. However, the atrial septum had a hyperechogenic 
structure in the basal and vault parts with a distinct thicken-
ing of the septum primum and the secundum adjacent to the 
fossa ovalis. The findings were confirmed in transesophageal 
echocardiography (TEE). The patient was referred for a CT 
scan of the heart, which revealed an abnormal mass area of 
density of lipomatous tissue (about 50 Hounsfield units) lo-
calized in the IAS anterior to the foramen ovale and not in-
filtrating the foramen ovale with 31 × 21 mm dimension. The 
abnormal mass had no visible capsule and poured off with the 
intracardiac lipomatous tissue. There were also signs of mod-
eling of the right atrium and the lower part of the right superior 
vena cava. Apart from that, the heart and great vessel CT scan 
was without detectable pathologies. The CT scan confirmed 
the suspicion of LHIS. The selected scan of the patient’s CT 
of the heart is presented in Figure 3. The patient was referred 
for further evaluation to MRI for a more detailed analysis. This 
imaging modality would allow for a comprehensive assess-
ment of the cardiac structures and any potential implications of 
the observed lipomatous changes. The examination confirmed 
the good systolic function of both ventricles with no signs of 
cardiac oedema and discrete, post-inflammatory bands of sub-

Figure 1. Electrocardiography (ECG) recording of the patient with lipomatous hypertrophy of interatrial septum (LHIS).
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epicardial enhancement in the anterior basal segment as well 
as the septal and inferior middle segments. The presence of 
significant fat deposition within the IAS with sparing of the 
fossa ovalis was consistent with the initial findings. Further 
evaluation revealed no associated functional impairment or 
obstruction, suggesting that while the lipomatous hypertrophy 
was notable, it did not pose an immediate risk to the patient’s 
cardiac function. The selected scan of the patient’s cardiac 
MRI is presented in Figure 4.

Treatment

The patient was qualified for conservative treatment of LHIS 
due to no signs of blood flow obstruction within the heart and 
no information on eventual heart rhythm disturbances. She 
was instructed on the need to quit smoking, and the medica-
tion regimen was modified to telmisartan 80 mg once a day, 
lercanidipine 10 mg once a day, and atorvastatin 40 mg once 

a day. The patient was discharged from the hospital in good 
condition and was referred to ambulatory cardiovascular care.

Follow-up

Follow-up appointments were scheduled to monitor her, en-
sure adherence to the new treatment, and monitor the LHIS 
size and the hemodynamic status.

Discussion

In this report, we present a rare case of LHIS. The abnormal 
mass within the IAS was discovered accidentally during a rou-
tine Echo in the outpatient clinic and was incorrectly initially 
diagnosed as a cardiac myxoma. To accurately diagnose this 
abnormal mass, we performed the visualization of the heart 
using different methods - ultrasound (TTE and TEE), X-ray 

Figure 2. Modified substernal projection presenting “dumbbell” shape of echo intense acoustic shadow in echocardiography. The 
arrow indicates the interatrial thickening.
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(CT), magnetic resonance (MRI), as well as electrocardiogra-
phy (ECG) screening for heart rhythm abnormalities. Such a 
proceeding is novel and ensures high quality of diagnosis as 
well an appropriate treatment. All visualization methods point-
ed to LHIS due to its unique features like “dumbbell” shape 
and lipidous characteristics of this abnormal tissue.

One of the earliest documented instances of LHIS can be 
traced back to a pathology examination conducted post-mor-
tem, as reported by Prior in 1964 [4], which underscores the 
importance of autopsy studies in uncovering rare cardiological 
anomalies. LHIS is primarily composed of hypertrophied and 
mature multivacuolated adipocytes, which are specialized fat 
cells that have undergone significant enlargement and altera-
tion, and alongside these, various other cellular components 
such as fetal fat, enlarged myocytes, myocardial fibers, and 
differing degrees of fibrotic tissue may also be present, as elu-
cidated in the findings by Burke et al [5] and Gay et al [6], 
indicating a complex histopathological landscape.

The rarity of occurrence in patients makes the clinical 
differential diagnosis of cardiac tumors difficult for the treat-

ing physician, especially when there is a need to differentiate 
between a benign and malignant one. Most of the tumors in 
the heart are benign (80%) as assessed by Reynen [7]. Be-
sides the true neoplasm in the heart, there are also five types 
of pseudo neoplasm: inflammatory myofibroblastic tumor, 
hamartoma of mature cardiac myocytes, mesothelial mono-
cytic incidental cardiac excrescences, calcified amorphous 
tumor, and LHIS [8]. The term LHIS is slightly misleading 
because histologically the lesion is caused by the prolifera-
tion of the fat cells rather than hypertrophy of the fat cells [9]. 
LHIS can also be differentiated from the lipomas by absence 
of a capsule [10]. Recognizing a proper type of tumor in the 
case of LHIS is important to avoid misdiagnosis, which may 
lead to unnecessary cardiac surgery or give suboptimal treat-
ment. The implementation of advanced diagnostic tools sig-
nificantly enhances the accuracy of diagnosis, allowing for 
better differentiation between lipomatous hypertrophy and 
other cardiac masses and pseudomasses. Recently, there are 
new approaches also in the Echo diagnostics of right heart 
masses. Implementation of pulse wave tissue Doppler im-

Figure 3. Contrast-enhanced computed tomography of the heart. The arrow indicates the interatrial thickening.
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aging (PW-TDI) modality may be useful in determining the 
heart mass characteristics. In TDI, LHIS present a concord-
ant motion with the wall of the right atrium, in synchrony 
with the phases of the cardiac cycle [11]. But still LHIS di-
agnostics may be difficult like the differentiation between 
LHIS and metastatic tumors in PET (due to increased flude-
oxyglucose (FDG) uptake on PET, which can be related to 
the presence of brown fat) [12] or even endocarditis [13]. 
Propranolol premedication, along with an extended fasting 
protocol, can help differentiate between LHIS and neoplastic 
lesions in PET by suppressing brown adipose tissue activity 
and reducing 18F-FDG uptake, aiding in the accurate charac-
terization of the lesion [14].

LHIS mostly can be treated conservatively; in case of 
extensive proliferation and obstruction of the vena cava, 
superior or inferior cardiac surgery may be necessary [15]. 
Also, the presence of LHIS and the morphological changes 
in the IAS is prone to abnormal electrical activity within the 
atrium due to interference with the conduction system con-
necting the sinoatrial and atrioventricular nodes. This leads 
to conduction disturbances, atrial fibrillation [16], and even 
complete heart block [17]. Because of its structure and lo-
cation, LHIS may cause substantial difficulties during intra-
cardiac procedures. However, in case of a patent foramen 
ovale (PFO), device closure is typically still possible without 
necessarily any technical adaptation of the procedure, but 

the bigger occluder (PFO 35 mm) might be required [18]. If 
LHIS leads to challenges during transseptal puncture due to 
its impact on catheter maneuverability and device placement, 
intracardiac Echo guidance by the puncture may be useful to 
overcome this difficulty [19].

Conclusion

In summary, the diagnosis of LHIS, as in the case of our pa-
tient, may be difficult because it is uncommon in CT, MRI, and 
Echo and may require the use of more than one visualization 
modality. The characteristic dumbbell shape is the most ap-
parent sign of LHIS; additionally, the lipidous characteristic 
of this cardiac mass in CT, MRI, and PET is helpful for dif-
ferential diagnosis. The blood flow obstruction changes the 
generally benign nature to more dangerous; in such a case, the 
extensive fat deposits need to be removed during cardiac sur-
gery. It is also important to look for the heart rhythm abnor-
malities that make pacemaker implantation for atrioventricular 
blocks necessary. Although it is not impossible, the occurrence 
of LHIS may make certain percutaneous cardiac procedures 
that require atrial septum puncture difficult, such as ablations 
of the heart arrhythmias. Furthermore, the elevated metabo-
lism of brown fat cells in PET may indicate a malignancy in 
the IAS, making the diagnosis of LHIS challenging.

Figure 4. Contrast-enhanced magnetic resonance imaging. The arrow indicates the interatrial thickening visible in the modified 
four-chamber view.
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Learning points

LHIS must be considered while diagnosing an abnormal mass 
in the heart. The “dumbbell” shape of the IAS is the unique 
feature of LHIS. LHIS is mostly benign; however, blood flow 
obstruction may require a cardiac surgery. LHIS may be diag-
nosed using Echo, CT, MRI, and PET. Heart rhythm abnor-
malities may occur. LHIS can make atrial puncture procedures 
more difficult but not impossible.
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