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Cause of  Death Due to Complications of  Lipomatous 
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Abstract

     Lipomatous hypertrophy of  the interatrial septum (LHIS) is a benign 
condition characterized by the accumulation of  adipose tissue in the 
interatrial septum, which spares the fossa ovalis. While LHIS is not a 
true tumor, it should be considered in the differential diagnosis when an 
adipose cardiac tumor, such as a cardiac lipoma, is discovered. Most 
cardiac tumors are benign, and many are incidentally diagnosed upon 
autopsy. However, due to the location and size, benign cardiac tumors 
may impede blood flow and cause arrhythmias, leading to death. We 
report the case of  a woman who died due to complications of  
previously-undiscovered LHIS. 

Autopsy and Toxicology Findings 

Microscopic Findings 

       A 76-year-old overweight, white female was found unresponsive in 
her home. At the time she was found, she did not have a pulse and her 
face was described as blue-purple. Emergency medical services personnel 
pronounced the female deceased at the scene. There was no evidence of  
trauma, abuse, neglect, drug use, or foul play, and the decedent had no 
history of  suicidal ideations. 


     Empty liquor bottles were found at the scene, but it is unknown if  the 
alcohol was consumed by the decedent on the date of  her death. She had 
a prior medical history of  hypertension and chronic alcoholism. Her 
only known prescription medication was Plavix.  
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Cardiac tumors are a very rare occurrence, evidenced by autopsy 
studies revealing a cardiac tumor prevalence of  0.02%.1 While cardiac 
tumors can be accompanied by a range of  symptoms depending on 
tumor size, exact location in the heart, and amount of  invasion into 
neighboring tissue, they may also be clinically silent. As a result, many of  
these tumors remain undetected throughout a person’s life, only to be 
revealed upon autopsy. Approximately 75% of  these tumors are benign, 
with lipomas comprising 14% of  benign cardiac tumors.2,3


Cardiac lipomas are encapsulated growths of  adipose tissue 
comprised of  homogenous, mature adipocytes with intervening fine 
fibrous trabeculae and minimal to no cellular atypia.4 They are most 
often found in the subendocardial region, usually in the right atrium, left 
ventricle, or atrial septum.5 They can occur in any age group, but are 
most prevalent in people between 40–60 years of  age.5 There is no 
difference in the distribution between men and women, and the exact 
etiology is unknown.6 While many cardiac lipomas remain 
asymptomatic, they can also cause obstruction of  intracardiac blood 
flow, cardiac valve dysfunction, obstruction of  the the venae cavae, and 
phrenic nerve involvement.7 As a result, patients may experience sudden 
death from severe arrythmia or acute coronary occlusion due to the 
lipoma’s position in the heart.6


When an adipose cardiac tumor is discovered, lipomatous 
hypertrophy of  the interatrial septum (LHIS) should be considered 
within the differential diagnosis. While LHIS is a rare pathology, it 
occurs more commonly than cardiac lipoma.8 LHIS is a benign anomaly 
characterized by a >2.0 cm thick, non-encapsulated collection of  adipose 
tissue comprised of  mature adipocytes (and occasional fetal adipose 
tissue) with interspersed strands of  non-lipomatous cells (usually 
cardiomyocytes).5 Unlike its name suggests, LHIS is not a type of  lipoma 
(due to the lack of  a capsule), and the adipocytes of  LHIS are 
characterized by hyperplasia instead of  hypertrophy.9 The condition is 
associated with obesity, older age, female sex, coronary artery disease, 
and steroid use.10,11 Like cardiac lipomas, LHIS can be asymptomatic 
and discovered only incidentally upon imaging or autopsy. LHIS can 
cause symptoms such as arrhythmias, atrioventricular block, and venous 
return obstruction, resulting in sudden death in rare instances.10,12 

Echocardiography can detect LHIS, which characteristically appears as a 
pathognomonic dumbbell-shaped mass of  the interatrial septum which 
spares the fossa ovalis.11


     A forensic autopsy was performed on the decedent, with internal 
examination limited to the heart and lungs. The external examination 
revealed no evidence of  injury or medical intervention. 


Cardiovascular 

     The pericardial surfaces are smooth, glistening, and unremarkable. 
The pericardial sac is free of  significant fluid or adhesions. The 
coronary arteries followed the usual distribution and are diffusely 
calcified, with minimal atherosclerotic stenosis. No thrombosis is 
identified. All heart chambers and valves exhibit the usual positional 
relationships. All valve leaflets are thin and pliable. The myocardium is 
red-brown and firm with no focal lesions. The ventricular septum is 
intact. The aorta and its major branches are patent, arise normally, and 
follow their usual course. The vena cavae and their major tributaries 
return to the heart in the usual distribution and are free of  thrombi. 
Both ventricles are dilated and the heart is markedly enlarged. 

     Entrapped within the interatrial septum, there is a 5.0 x 1.5 x 1.5 
cm firm mass that encroaches into the right and left atria (Figure 3). 
This mass is immediately adjacent to the fossa ovalis, but does not 
involve it. 


Table 1: Cardiac measurements taken during autopsy 


Respiratory

     The right lung weighs 490.0 gm and the left lung weighs 390.0 gm. 
The upper airway is free of  debris and foreign material. The mucosal 
surfaces are smooth, tan-yellow, and unremarkable. The pleural 
surfaces are irregular with adhesions. The pulmonary parenchyma is 
red-purple with minimal to moderate amounts of  frothy fluid. No 
lesions are identified. The pulmonary arteries are normally developed 
and patent without thrombi or emboli. 


Table 2: Toxicology results from decedent 

            Figure 3: Cut surfaces of  the interatrial septum mass


     Sectioning through the 5.0 x 1.5 x 1.5 cm, firm interatrial septum 
mass revealed tan-yellow, glistening, smooth, homogenous, adipose cut 
surfaces. The mass was un-encapsulated and well-circumscribed in 
relation to the interatrial septum myocardium. 

Part of  Heart Measurement for Decedent
Right ventricle (space) 5.0 x 5.0 cm

Right ventricle thickness 0.6 cm 
Left ventricle (space) 4.5 x 4.0 cm

Left ventricle thickness 1.4 cm 
Interventricular septum thickness 1.4 cm 

Tricuspid valve 13.0 cm
Pulmonary valve 7.0 cm

Mitral valve 11.0 cm 
Aortic valve 8.0 cm 
Heart weight 490.0 gm

Substance Value for Decedent

Ethanol 31 mg/dL
Blood alcohol concentration 0.031 g/100 mL

Caffeine Positive mcg/mL
Acetaminophen 13 mcg/mL

Trazodone 0.097 mcg/mL
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Figure 4: H&E images of  the interatrial septum mass. A: 40X image of  
adipose tissue interspersed with myocardial tissue. B: 100X image 
showing adipose tissue interspersed with myocardial tissue. C-D: 400X 
images of  adipocytes with adjacent cardiomyocytes. The blue arrow 
indicates a multilocular adipocyte.


     Histologic examination of  the mass reveals hyperplastic, infiltrative 
growth of  adipose tissue within the interatrial myocardial tissue. The 
adipose tissue is un-encapsulated, and islands of  cardiomyocytes are 
interspersed between the adipocytes. The adipose tissue is composed 
almost entirely of  non-neoplastic, mature, unilocular adipocytes. There 
are occasional fetal fat-type multilocular adipocytes, one of  which is 
highlighted by the blue arrow (Figure 4). 


     The forensic autopsy revealed several findings, the most significant of  
which was the enlarged collection of  adipose tissue within the interatrial 
septum. This condition was determined to be LHIS, and was able to be 
grossly and microscopically distinguished from a cardiac lipoma. The 
mass occurred within the atrial septum, which is supporting evidence for 
LHIS. The mass was grossly un-encapsulated, whereas cardiac lipomas 
are characterized by the presence of  a collagenous capsule. 
Microscopically, the hyperplastic adipose tissue infiltrated the 
cardiomyocytes with no capsule to keep it separated from the myocardial 
tissue. The adipocytes were primarily unilocular with occasional 
multilocular, fetal fat-type adipocytes, which is characteristic of  LHIS. 


     The decedent’s coronary arteries were diffusely calcified with minimal 
atherosclerosis. The heart exhibited cardiomegaly and both ventricles 
were dilated, which is an established finding in chronic alcoholics. The 
respiratory and toxicology findings were considered unremarkable. 


     Although LHIS is not a true tumor, it should be considered in the 
differential diagnosis when a cardiac mass is discovered. LHIS was first 
described in 1964 during an autopsy, and has a prevalence ranging from 
2.2-8% in living patients, depending on the modality of  detection.15 The 
exact etiology is unknown, however, it has been proposed that fat 
accumulation occurs during embryological development of  the interatrial 
septum; During fusion of  the region of  the fossa ovalis with the primitive 
atrial wall infoldings, mesenchymal cells can become trapped within the 
atrial wall and can later develop into mature adipocytes with certain 
stimuli.16 LHIS has been associated with arrhythmias that can cause 
sudden death; One possible explanation for this is the progressive 
disruption of  cardiomyocytes due to fat accumulation, disorganizing the 
fibers and disrupting proper atrial depolarization, leading to fibrosis and 
resulting in impaired contractility and electrical conduction.16 
Differential diagnoses for LHIS mainly include lipomas and myxomas, as 
well as metastases, rhabdomyomas, lymphomas, and mesotheliomas.16


     Based on the autopsy findings, the decedent’s cause of  death was 
listed as “complications of  lipomatous tumor of  cardiac septum.” Gross 
and microscopic evidence supports the diagnosis of  LHIS.
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Figure 1: Example of  cardiac 

lipoma.13         

Figure 2: Example of  LHIS.14 
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