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Myocardial Fat: Physiological or Pathological? A Case Report

Ariyarathna HTDW* 

Department of Forensic Medicine, Faculty of Medical Sciences, University of Sri Jayewardenepura. Sri Lanka.

Abstract 

The presence of myocardial fat is not a finding that is infrequent during postmortem examinations. The case under 

discussion showed an extensive amount of fat, markedly on the right and mildly on the left ventricles. The 

differentiation of physiological fat from pathological entities is essential. In this case, two entities were initially 

suspected namely Arrhythmogenic Right Ventricular Cardiomyopathy/Dysplasia and excessive physiological fat 

deposition of the heart. A 66-year-old averagely build, a mentally subnormal, previously healthy female was found 

dead after a nonspecific, mild, general ill-health. Trauma and the possibility of poisoning were excluded. The 

cause of death was concluded as coronary artery disease with further investigations. The incidental finding of an 

excessive amount of fat as seen in this case warrants explanations and future research in Sri Lanka.    
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Introduction 

Research interests have been increased to study the 

relationship between the amounts of fatty infiltration 

of the heart in myocardial diseases.  The literature 

review had shown that a routine autopsy may fail to 

notice clear distinction among normal and 

pathological fatty infiltration creating diagnostic 

difficulties.[1] In this patient both the epicardial fat 

and fat within the myocardium illustrated a marked 

increase. Two important aspects were recognized to 

be excluded before arriving at a diagnosis in this 

patient. The first, is the exclusion of any 

pathological fat deposition of her heart and the next 

is the exclusion of any possible contribution or 

causation to cause death by that finding. When more 

than one pathological entities are competing for the 

cause of death, it is the duty of the forensic 

pathologist to employ all possible ancillary 

investigations along with the history and 

postmortem findings.  

The postmortem CT was not facilitated in the 

hospital concerned and the special staining of 

Masson's trichrome was performed to reach the 

correct diagnosis. There had been incidents where 

pathological fatty infiltration (adipositas cordis) was 

misdiagnosed as ARVC/D indicating the importance 

of the correct interpretation of all the investigative 

findings. [2]  

Case report 

A 66 year, mentally subnormal, averagely build, 

unmarried female with no previously diagnosed 

chronic illnesses had complained of general ill 

health with the loss of appetite 3 days prior. It was 

not abnormal to the family members of her odd 

behaviour as she had on and off chosen to refuse 

regular meals for few days and then without any 

intervention or treatment, she used to generally feel 

better. But on the third day of the present episode, 

she was found dead one morning. No family history 

of premature deaths was reported. No external or 

internal injuries were there suggestive of any trauma 

contributing to death. No features suggesting heart 

failure such as ankle oedema were there. The 

toxicological analysis was also negative for common 

poisons. No brain, lung, liver, kidney, or other organ 

pathology was detected both macroscopically and 

microscopically. The heart was 290 g in weight and 

in normal shape. Heart valves and chambers were 

within normal limits and no features of fresh or old 

myocardial infarctions were there. The right 

ventricular wall was epicardially replaced with a 

macroscopical thick fat layer at the free wall mainly 

and the width was 7 mm. The myocardium shows 

apparent fatty tissue even in trabeculae (Fig.1).   
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Figure 01. A & B.  Right ventricular free wall with 

excessive fat infiltration even in trabeculae.  The 

wall thickness was increased (sections obtained for 

histopathology). 

 

The left ventricular myocardium was visually 

excessively yellowish-brown (Fig. 2). The anterior 

descending artery, right coronary artery, and 

circumflex artery were obstructed with 

atherosclerosis 90%, 70% and 30% respectively. 

The BMI was around 23. No history of past episodes 

of IHD, diabetes mellitus or hypertension or any 

other metabolic diseases was noted. She was 

physically fit excluding muscular dystrophies.  The 

aorta showed complicated atheroma, especially on 

the abdominal aorta. Circle of Willis and carotid 

arteries showed mild atheroma formation.  

 

 

 
  

 
 

 
 

Figure 02. Left ventricular free wall with excessive 

fat in it. B. H&E.x10. Fat infiltration into the 

myocardium of the left ventricle. 

 

The right ventricle microscopically showed fibro-

fatty replacement with intervening unaffected 

myocytes with a thick epicardial fat layer. The left 

ventricle showed fatty infiltration within the 

myocardium without any inflammatory cells.  The 

Masson’s trichrome staining showed increased 

amounts of fibrous tissues with blue-green. No 

lipofuscin stains were seen (Fig.3).  
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Figure 03. A.  Histopathology of the right 

ventricular free wall with fat infiltration, Masson's 

trichrome stain x 4. B. Right ventricular free wall 

with Masson's trichrome stain X 40 to illustrate 

fibrosis of the myocytes.   

 

Initially, the cause of death was kept under 

investigation, and with the investigative results, the 

cause of death was attributed to coronary artery 

disease ascribing the excessive cardiac fat as 

physiological or due to aging. 

 

Discussion  

Since cardiac adipose tissues are seen both in 

physiological and pathological entities, it is essential 

to understand the characteristic fat patterns in order 

to differentiate the two. Few conditions that need to 

be considered in relation to this case, are the non-

pathological cardiac fat, Arrhythmogenic Right 

Ventricular Cardiomyopathy/Dysplasia (ARVC/D), 

post-myocardial infarction, lipomatous metaplasia, 

lipomatous hypertrophy of the interatrial septum and 

other miscellaneous diseases such as muscular 

dystrophies, lipoma and liposarcomas.   

 

Non-pathological cardiac fat is seen mostly in the 

right ventricle rather than in the left. In a study, it 

was revealed that right ventricular adipose tissue 

was detected in 85% of patients in those who died 

due to non-cardiac diseases.[3] Some studies have 

also shown that adipose tissue was detected in 

around 50 % of the cases.[4]   

 

In minor adipose infiltration in the physiological 

range, it is only seen around the blood vessels/nerves 

of the right ventricle. Histological studies have 

shown that the favourite place for the fat to deposit 

is on the right ventricle especially the anterolateral 

and apical walls. A tiny amount of fat had been 

noticed on the apical left ventricle as well. With 

heavy fat infiltration, the fat tends to dissociate the 

muscle bundles rather than to affect the 

displacement of myocytes.[5] Usually, the fat 

infiltration is confined to the outer half of the right 

ventricular wall although in extensive fatty 

infiltration it can accommodate the full thickness up 

to the endocardium and even in the trabeculae. The 

most important point to be highlighted here is the 

appreciation of the right ventricular thickness. It is 

speculated that the right ventricular thickness 

increases with the amount of increase in the fat in 

the physiological state.   

 

ARVC/D is mostly a familial condition and 

characterized by fibro-fatty replacement of the 

ventricular myocardium. It is a progressive disease 

that affects more commonly males than females. The 

progression is said to peak in the age range of 15-20 

years, the median age is 30 years.[5] The extent of the 

disease and the electric instability resulted in 

arrhythmias determine the nature of sudden death. 

But none of the features are compatible in this case.        

 

Since the fat infiltration of the right ventricle is 

favoured by both the physiological aging process 

and pathological entity of ARVC/D, it is crucial to 

distinguish ARVC/D from the physiological 

process. In ARVC right ventricle is the place of 

choice though both ventricles can also be affected 

with a difference of a certain percentage. The left 

ventricle is alone affected only rarely. The 

replacement of the right ventricular wall with 

attenuation is the gross pathological feature. Such 

change often results in dilation of the right 

ventricle.[6] Patchy inflammatory infiltrates along 

with fibro-fatty tissue either globally or segmentally 

should also be noted. The degree of thinning of the 

right ventricle is at times so severe, it is said that the 

wall is merely translucent with dilatation of the 

cavity because of the replacement of the muscle 

fibers with adipose tissue. In the case under 

discussion the right ventricle is in fact thicker than 

normal (0.7 mm) and not dilated. The demographic 

data is also not compatible with the natural history 

of the disease. But few features were somewhat 

compatible with the feature of ARVC/D such as 

fatty fibro infiltration. Degenerated myocytes and 

cellular infiltrations are considered quite strong 

indicators to diagnose ARVC and in this case, such 

findings were not evident. A study had revealed that 

the significance of fat infiltration is varied according 

to the location and fat in the right ventricle and was 

most commonly to aging followed by post-

myocardial infarction and ARVD.[7] The 

macroscopical features such as  the location of the 

fat, myocardial thickness, and the ventricular size 

along with microscopical features are helpful to 

differentiate pathological and physiological cardiac 

adipocere.    

 

The other differential diagnosis that needs 

consideration, in this case, is the fatty infiltration 

after myocardial infarction (post-myocardial 

cardiomyopathy).  Here, no acute or old changes 

were seen macroscopically although 

microscopically fibrosis was evident. The presence 
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of fat in this entity is mostly subendocardial unless 

it is a transmural MI.[8] But in this case, the right 

ventricle was mostly affected epicardially 

disregarding this possibility. The other differential 

diagnoses such as cardiac adipose tissue (lipotoxic 

cardiomyopathy) myotonic dystrophy[9] and 

associated fatty infiltration, Fabry disease were not 

compatible in this case.[10]   

 

After the postmortem examination, the cause of 

death was kept under investigation to further study 

about severe fatty infiltration. Since the ARVC/D 

was excluded, the excessive fat was ascribed as the 

physiological/aging process, though the amount 

seen in this case beyond the physiological amount of 

fat seen in a comparable deceased. Literature review 

had emphasized that in certain occasions the routine 

autopsy is unable to make a clear distinction 

amongst the normal and abnormal amounts of fatty 

infiltration leading to diagnostic difficulties.[4] On 

the other hand, the clinical importance (contribution 

for death) of physiological fat infiltration may also 

be inconclusive because there are facts forwarded 

both for and against in the literature review.[10 &11] 

 

Conclusions  

Varying amounts of myocardial fat is not that 

uncommon in autopsy examinations due to 

physiological and pathological entities. When 

cardiac fat is excessive and is seen in abnormal 

places as in this case, the causative or contributory 

nature of the cause of death should be investigated 

differentiating the physiological and pathological 

entities. Thorough knowledge is compulsory to be 

able to distinguish the physiological and 

pathological myocardial fat in order not to over-

diagnose - especially of ARVC/D either from 

biopsy, radiologically or in the postmortem 

examinations.    
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