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Summary
Lipomatous hypertrophy of the interatrial septum is being increasingly recognised and should be considered as part of the differential
diagnosis for any cardiac tumour. We present the case of a 65-year-old male patient who presented at the emergency department
complaining of palpitations. Transthoracic and transoesophageal echocardiography detected a lipomatous membrane separating the dilated
left atrium from the right atrium. Diagnosis was confirmed by MRI. In such cases, the opinion of a specialist echocardiologist would help
to avoid a misdiagnosis and unnecessary intervention.

BACKGROUND
In such cases, the opinion of a specialist echocardiologist
would help to avoid a misdiagnosis and unnecessary
intervention.

INTRODUCTION
Lipomatous hypertrophy of the interatrial septum (LHIS)
is a benign cardiac mass characterised as a non-
encapsulated mass of fatty tissue that infiltrates the atrial
septum first described in 1964.1 Although once described
as a relatively rare finding, with the widespread use of
echocardiography lipomatous hypertrophy is now being
increasingly recognised and should be considered as part
of the differential diagnosis for any atrial cardiac tumour.
As most patients with this condition remain asymptom-
atic, the majority of cases are generally picked up as an
incidental finding at the time of cardiac imaging, surgery
or necropsy.

It is typically detected in patients older than 50 years
and is more common in women. It is characterised by the
excessive deposition of fat in the interatrial septum and a
thickness of >2 cm.2 Former case reports indicate that
LHIS usually occurs in elderly, obese patients.3 Reports
have described the characteristics of LHIS on CT scans
and MRI, apart from echocardiography, and this is now
considered a well-described cardiac lesion. Although in
most cases LHIS is not clinically apparent, it may cause
right atrial obstruction (usually at the level of superior
vena cava inlet), intractable arrhythmias or even sudden
cardiac death. It is thus, a potentially serious condition
that should not go undetected by the attending physician,
and poses a challenge for pathologists whenever receiving
a cardiac mass for evaluation in a patient with a history
of sudden death due to an unidentified cause.

CASE PRESENTATION
This is the case of a 65-year-old male patient who pre-
sented at the emergency department (ED) complaining of
palpitations. He had a history of acute myocardial infarc-
tion 7 years ago and paroxysmal atrial fibrillation for
which he has been on standard oral anticoagulation.

At the initial evaluation at the ED an ECG revealed atrial
fibrillation with heart rate ranging from 70 to 100 beats/min.
Chest x-ray demonstrated an enlarged heart size, specially
due to left atrium. Transthoracic and transoesophageal echo-
cardiography detected a lipomatous membrane separating
the dilated left atrium from the right atrium. (figure 1A–C)
Transoeosophageal echocardiography also revealed the pres-
ence of the above-stated diaphragm in the left atrium as well
as echogenic hypertrophy of the interatrial septum (about
2 cm), sparing the foramen ovale (figure 1D–F). Diagnosis
was confirmed by MRI of the chest and the anatomic sub-
stance at the level of interatrial septum was defined as fat
(figures 1G,H). After his investigation and the optimisation
of his medical treatment, the benign nature of the atrial
septal lesion was explained to the patient and he was dis-
charged with local follow-up.

DIFFERENTIAL DIAGNOSIS
Lipomatous hypertrophy of the interatrial septum is being
increasingly recognised and should be considered as part
of the differential diagnosis for any cardiac tumour.

DISCUSSION
Primary cardiac tumours are rare and the great majority
are benign neoplasms. Mass-forming reactive and pseudo-
neoplastic growths are less common, but recognising and
distinguishing these lesions from the neoplasms they
resemble is critical to appropriate patient care. Tumours of
the heart, whether neoplastic or not, are infrequently
encountered in surgical or autopsy pathology.4 Their scar-
city and the spectrum of lesions spanning reactive condi-
tions, and both benign and malignant neoplasms, often
generate considerable diagnostic difficulty.

LHIS is a process involving the limbus of the fossa
ovalis, a structure representing the embryological septum
secundum. During embryogenesis, the right and left atria
are divided by progressive in-folding of the roof and upper
anterior/posterior walls of the rudimentary common
chamber along the midline. Mesodermal tissues are drawn
into the wall of the primitive atrial septum during this
process and pockets of entrapped adipose tissue remain
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after the heart is fully formed. In some patients, through
as-of-yet undetermined processes (presumably the same
ones governing this phenomenon in epicardial fat), the
entrapped adipose tissue expands, resulting in bulging of
the atrial septum, that can become more than 15 or
20 mm thick.4 This is most prominent in the right atrium
(since the limbus is a right atrial structure). This process
seems to be age dependent5 and there is a weak associ-
ation with obesity.6 The valve of the fossa ovalis and
membranous atrioventricular septum are not involved by
LHIS.7

When encountered in an autopsy, explant or rare surgi-
cal pathology specimens, the gross appearance is the same
as fatty tissue anywhere, though there may be more pro-
nounced fine fibrous trabeculae. Microscopically, there is
no capsule and both mature and brown fat may be seen.
Entrapped atrial cardiomyocytes may be present and
often show marked hypertrophic changes. These should
not be mistaken for lipoblasts or cells of liposarcoma.
Typically, epicardial structures such as nerve ganglion
can also be seen in these lesions. Singly distributed

hypertrophic myocytes can show significant nuclear pleo-
morphism and hyperchromasia.

The incidence of LHIS is not precisely known.
Although the diagnosis of LHIS is rarely made during a
person’s lifetime, due to a lack of typical clinical symp-
toms, autopsy findings have suggested that the lesion is
far more common. The reported incidence of LHIS at
autopsy is about 1%, whereas transthoracic echocardiog-
raphy studies revealed incidences of up to 8%.8

In 1982, the first patient was presented in whom the
diagnosis of LHIS had been established during life by the
use of CT scanning.9 10 Even conventional CT scanning is
able to depict the exact morphology of LHIS, including its
characterisation as fatty. Still, multislice CT scanning
represents an enormous technical advance compared with
the conventional spiral CT scanning. By acquiring mul-
tiple sequences simultaneously, shorter data acquisition
times, greater coverage, decreased number of motion arte-
facts and improved sharpness of images can be achieved.
Furthermore, isotropic data sets provide the opportunity
to reconstruct images in every axis, thus providing a

Figure 1 Arrows (A–C), transthoracic echocardiogram showing lipomatous hypertrophy of the interatrial septum (LHIS). Arrows (D–F),
transoesophageal echocardiogram showing LHIS. Arrows (G, H), MRI confirmed the diagnosis of LHIS.
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precise three-dimensional evaluation of cardiovascular
morphology.

It has been suspected that LHIS is typically associated
with obesity and advancing age, whereas some authors
have reported that it predominates in women.11 12 The
diagnosis of LHIS is most commonly made incidentally. In
1969, Kluge observed that the presence of LHIS can cause
arrhythmia. Since then, some case reports have shown
that LHIS might lead to a variety of rhythm disturbances
such as P-wave abnormalities (an abnormal P-wave config-
uration in leads II, III, aVF has been described, ‘dome
and dip’), atrial fibrillation and even sudden death.13 14

Malignant cardiac arrhythmias may occur as a result of
extensive bleeding into the lesion. The mechanism of
how LHIS causes cardiac rhythm abnormalities is still
unknown, and a clear cause-and-effect relationship has
not yet been established. Nevertheless, arrhythmia in LHIS
may be due to atherosclerotic coronary artery disease, a
common finding in affected patients. In addition, it is sus-
pected that the involvement of the interatrial septum and
the wall of the right atrium, especially in patients with
large lesions, interferes with the architecture of atrial myo-
cytes, which could affect conducting pathways.2

LHIS presents with characteristic features in imaging
studies. It derives exclusively from the upper and/or lower
part of the interatrial septum with typical sparing of the
foramen ovale, giving the lesion the characteristic dumb-
bell shape. As already mentioned, the first in vivo descrip-
tions of LHIS were made by echocardiography, a diagnostic
method not able to differentiate between fat and connect-
ive tissue. Furthermore, the use of transthoracic ultrasound
in patients with LHIS may be limited due to the presence
of accompanying emphysema, which was noted in 64% of
patients in one study.2 This association would result in
restricted acoustic access to mediastinal structures with
consequent diminished image quality and decreased sensi-
tivity for the detection of LHIS with conventional trans-
thoracic echocardiography. This might explain why a
substantial percentage of patients with LHIS are missed in
transthoracic echocardiographic studies.

The differentiation of LHIS from other cardiac neo-
plasms based on conventional imaging findings might be
difficult. Myxomas are the most common primary cardiac
tumours, accounting for 30–50% of all cases.15 The major-
ity of myxomas are solitary and are located in the atria.
They arise from the interatrial septum in the vicinity of
the foramen ovale, whereas the foramen ovale is always
spared in LHIS. Furthermore, most myxomas are pedun-
culated on a fibrovascular stalk, thus differentiating it
from LHIS. Cardiac lipoma is a true neoplasm occurring
in younger patients. Lipomas are encapsulated, which is
never seen in LHIS. Rhabdomyomas and fibromas are
common cardiac tumours in infants and children, and
usually occur in the ventricles. Cardiac liposarcoma, a rare
entity that predominantly appears in the right atrium, is
a rapidly growing tumour with early signs of local inva-
sion and haemodynamic comprise. Intraseptal cardiac
liposarcomas have never been described. Cardiac metasta-
ses are much more common than primary cardiac
tumours and may occur in any of the cardiac chambers.15

Their incidence is high in malignant melanoma, lymph-
oma and leukaemia, in which they occur in the setting of
extensive disease. It should also be noted that LHIS can

be associated with metabolic disorders such as cerebroten-
dinous xanthomatosis16 or mediastino-abdominal lipoma-
tosis.17 Another predisposing factor for developing LHIS is
a long-term parenteral nutrition, which determines the
need for screening those patients. Our case demonstrated
that the diagnosis can be made based on transthoracic and
transoeosophageal echocardiography. Although diagnosis
confirmed by MRI, this test remains an expensive tech-
nique localised to specialist centres.

CONCLUSION
With the general population mean age ever increasing, the
world obesity epidemic rampaging and the constant
improvement and availability of medical imaging techni-
ques, the diagnosis of LHIS is bound to become more fre-
quent. There is a clear scope for combining imaging
modalities, with echocardiography being the first tech-
nique to provide evidence of the disease and then multi-
slice CT or MRI delineating further the preliminary
findings,18 as was the case in the history of our patient.
Thus, LHIS is an easy-to-diagnose disease that could be
the culprit for a number of seemingly ‘lone’ conditions,
like atrial fibrillation. Clinical vigilance is warranted if we
want to provide the best medical practice for our patients.

Learning points

▸ With the general population mean age ever increasing,
the world obesity epidemic rampaging and the
constant improvement and availability of medical
imaging techniques, the diagnosis of lipomatous
hypertrophy of the interatrial septum (LHIS) is bound to
become more frequent.

▸ There is a clear scope for combining imaging
modalities, with echocardiography being the first
technique to provide evidence of the disease and then
multislice CT or MRI delineating further the preliminary
findings,18 as was the case in the history of our
patient. Thus, LHIS is an easy-to-diagnose disease that
could be the culprit for a number of seemingly ‘lone’
conditions, like atrial fibrillation. Clinical vigilance is
warranted if we want to provide the best medical
practice for our patients.
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