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Abstract 

The heart is a vital organ frequently examined in forensic medicine to determine 

the cause and manner of death. Cardiovascular diseases are among the leading causes 

of sudden natural death, making thorough knowledge of cardiac anatomy, pathology, 

and physiology essential in autopsies. This paper outlines the key aspects of the heart 

that forensic specialists must assess during medico-legal examinations, including 

cardiac anatomy, signs of myocardial infarction, hypertrophy, atherosclerosis, and 

other pathological findings. Emphasis is placed on the importance of correlating gross, 

histological, and toxicological findings for an accurate determination of death. 
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Introduction 

The heart plays a central role in forensic medicine, especially in cases of sudden 

and unexplained death. Forensic pathologists often encounter cardiovascular 

pathologies during routine autopsies. A comprehensive understanding of the heart's 

structure, function, and common disease manifestations is crucial in identifying natural 

causes of death, especially when no external injuries are present. This article discusses 

the elements of cardiac examination essential for forensic experts, highlighting their 

diagnostic and legal implications. 

Main Body 

1. Cardiac Anatomy and Autopsy Technique 

A thorough examination of the heart begins with: 

 Measurement of heart weight (normal: ~250–350 g depending on sex and 

body size) 

 Assessment of heart size and shape 

 Inspection of coronary arteries for stenosis, thrombosis, or rupture 

 Dissection of the heart to evaluate the myocardium, chambers, and valves 

Key tools used: 

 Scissors or scalpel for transverse slicing of the myocardium 

 Ruler and caliper for wall thickness measurement 

2. Signs of Myocardial Infarction (Heart Attack) 
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Myocardial infarction (MI) is a common cause of sudden cardiac death. Forensic 

markers include: 

 Pale or hemorrhagic areas in the myocardium 

 Softening or necrosis of heart muscle fibers (visible macroscopically after 

~12–24 hours) 

 Histopathological changes such as neutrophilic infiltration and myocyte 

fragmentation 

Toxicology may also be required to rule out stimulant-induced infarction (e.g., 

cocaine, amphetamines). 

3. Cardiac Hypertrophy and Cardiomyopathy 

Hypertrophy is diagnosed by: 

 Increased wall thickness (>15 mm in the left ventricle) 

 Enlarged heart weight 

 Histology may reveal myofiber disarray (as in hypertrophic cardiomyopathy) 

Hypertrophic hearts are at higher risk of arrhythmias and sudden death, 

especially in young adults and athletes. 

4. Coronary Artery Disease and Atherosclerosis 

Forensic specialists must: 

 Examine for atherosclerotic plaques 

 Determine degree of luminal stenosis 

 Identify acute thrombi or ruptured plaques 

Atherosclerosis is the most frequent cause of ischemic heart disease and can 

precipitate fatal arrhythmias or infarctions. 

5. Pericardial and Valvular Findings 

 Pericardial tamponade due to rupture of myocardial wall or aortic dissection 

can cause sudden death. 

 Valvular diseases such as stenosis or endocarditis must be examined for: 

o Vegetations 

o Fibrosis 

o Calcification 

6. Arrhythmogenic Conditions and Microscopic Evaluation 

Some conditions may cause death without clear macroscopic signs: 

 Arrhythmogenic right ventricular cardiomyopathy (ARVC) 

 Myocarditis 

 Conduction system abnormalities 

Histology and immunohistochemistry may be required to confirm subtle 

inflammatory or degenerative changes. 

7. Toxicological and Clinical Correlation 
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 Elevated cardiac enzymes (troponin, CK-MB) can support MI diagnosis in 

recent deaths 

 Toxicology screens for cardioactive drugs (digitalis, beta-blockers, cocaine) 

 Medical history and scene findings must be integrated with autopsy results 

Conclusion 

In forensic medicine, a thorough understanding of the heart is critical for 

accurate cause-of-death analysis. The heart is central to many sudden, natural deaths, 

particularly in older populations and individuals with undiagnosed cardiac conditions. 

Forensic pathologists must be proficient in cardiac anatomy, disease pathology, and 

autopsy techniques. They must also recognize subtler signs requiring histological or 

toxicological evaluation. Enhancing expertise in cardiac evaluation will improve the 

quality and reliability of forensic conclusions, ultimately serving the interests of 

justice. 
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