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FORENSIC MEDICAL ASSESSMENT OF 

UNSURPRISED HEART DEATH: POSSIBILITIES FOR 

DETECTION AND MODERN DIAGNOSTIC BASES 
 

Introduction. Sudden cardiac death is one of the most acute and unresolved 

problems of modern medicine in the fields of clinical cardiology, pathological 

anatomy, and forensic medicine. According to the WHO definition, CVD is a natural 

death resulting from cardiac pathology, preceded by sudden loss of consciousness 

within one hour of acute symptoms. At the same time, in forensic medical practice, 

cases involving death in full health constitute a significant proportion, which 

fundamentally complicates both clinical and post-mortem diagnostics. 

The scale of the problem is primarily determined by its epidemiological 

characteristics. According to the European Society of Cardiology (ESC), 

cardiovascular diseases claim between 400,000 and 700,000 lives annually in 

Europe alone; in the USA, this figure is approximately 300,000–350,000 cases per 

year. In the structure of total mortality, VSS occupies from 15% to 20%, and in the 

20-40 age group, it is the leading cause of non-violent death. In 25-30% of cases, 

VCS develops in individuals who did not have an established cardiological 

diagnosis during their lifetime, making forensic autopsy the only tool for verifying 

the cause of death. 

The aim of the study is to evaluate the diagnostic significance of 

morphological, histochemical, and molecular genetic methods in the forensic 

medical verification of sudden cardiac death. 

Materials and methods. A retrospective analysis of 160 cases of VSS was 

conducted based on forensic medical examination materials for 2019-2023. 

Macroscopic and histological studies of the myocardium (hematoxylin-eosin 

staining, Van Gieson staining, GOPF staining), immunohistochemical 

determination of troponin I, fibronectin, and C5b-9, as well as molecular genetic 

typing to identify pathogenic variants in the SCN5A, KCNQ1, and RYR2 genes, 

were applied. Statistical processing was carried out using ROC analysis and 

Spearman correlation analysis. 

Results. Cardiac ischemic disease as the primary cause of VSS was identified 

in 68.1% of cases (n=109), cardiomyopathy in 14.4% (n=23), right ventricular 
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arrhythmogenic dysplasia in 7.5% (n=12), and channelopathy without structural 

changes in 6.3% (n=10). Immunohistochemical detection of early myocardial 

necrosis (troponin I, fibronektin) increased diagnostic accuracy in cases of acute 

ischemia lasting up to 4 hours to 87.3% (AUC=0.91). Molecular genetic research 

allowed for the determination of the cause of death in 80% of VCS cases without 

structural heart changes. The frequency of discrepancies between preliminary and 

final diagnoses was 22.5%. 

Conclusion. A comprehensive approach, including standard morphological, 

immunohistochemical, and molecular genetic studies, significantly increases the 

accuracy of forensic diagnosis of VSS, especially in cases of early ischemia and 

channelopathy. The introduction of unified expertise protocols will reduce the 

number of non-unified cases and improve the quality of forensic medical reports. 
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