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INTRODUCTION 

Sudden death(SD) has plagued mankind from time 

Immemorial. Sudden death is the most serious social, 

economic and medical problem. Obviously, sudden death 

of the member of working generation is an extremely 

great loss for their families and the communities 

surrounding them. 

One of the earliest descriptions of a sudden death event 

was reported in Froissart’s Chronicles in the 14th 

century, with the first autopsy report of sudden cardiac 

death ascribed to Leonardo de Vinci in the 15th century.1 

Incidence of coronary artery disease has doubled in 

Indians during the past three to four decades. It will soon 

emerge as the single largest disease accounting for nearly 

one third of all deaths in India. The number of deaths due 

to coronary artery disease in India is projected to increase 

from 1.591 Million in 2000 to 2.034 Million by year 2010 

(WHO report 1999 ).2 Clinical presentations of sudden 

death includes wide spectrum from symptom complex to 

completely asymptomatic.  

Sudden death was defined by W.H.O. criteria as 

nontraumatic, natural, sudden death occurring within 24 

hours, but of witnessed deaths, nearly 80% occurred 

within 2 hours.3 Sudden deaths due to cardiac causes are 
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known as sudden cardiac death. Sudden cardiac death is 

Unexpected death due to cardiac causes, occurring in a 

short time period (generally within 1 hour of symptom 

onset) in a person with known or unknown cardiac 

disease. 

Among all deaths, sudden death has accounted for 15-

20%.4 

Sudden death has accounted for 50 to 80% of all coronary 

deaths.4 

Sudden cardiac deaths are accounted for >60% of all 

sudden deaths.8 

Unexpected sudden death in all age groups, the 

cardiovascular system is the principal culprit and sudden 

cardiac death is a clinical syndrome that accounts for 

over half of all the mortality related to ischemic heart 

diseases. Death occurs within minutes or hours of onset 

of an arrhythmia, usually ventricular fibrillation and in 

most instances, no evidence of any recent coronary 

thrombosis or acute myocardial infarction can be 

identified as the trigger event and so there is no obvious 

morphologic change to explain the fatal arrhythmia.7 

In many adults, sudden cardiac death is a first clinical 

manifestation of Ischemic heart disease.5,6 Most cases of 

sudden cardiac deaths are related to cardiac arrhythmias. 

Beyond arrhythmic complications, patients with acute 

myocardial infarction may die from mechanical 

complications. Other causes of sudden deaths are 

cerebrovascular disease that includes cerebral 

haemorrhage and subarachnoid haemorrhage, brain 

infarct, gastrointestinal disease, respiratory disease, 

hepatic disease and blood disorders etc. 

About 1 in every 20 cases of sudden cardiac death, no 

definite cause of death can be found, even after the heart 

has been examined by an expert cardiac pathologist. This 

is called sudden arrhythmic death syndrome. The most 

common electrophysiologic mechanisms leading to 

sudden cardiac death are tachyarrhythmias such as 

Ventricular fibrillation or Ventricular Tachycardia.9,10 

METHODS 

This study was conducted at tertiary care hospital over a 

period of 2 years. During this period 50 cases of sudden 

death were studied. 

After evaluating detailed history of case from the family 

member, autopsy has been performed to find out cause of 

sudden death. In each case, after detail evaluation, post 

mortem examination has been performed and all fresh 

viscera have been received to pathology department. 

After gross examination of fresh viscera, proper cutting 

and fixation has been performed with 10% Formalin.  

After 2 days of fixation detailed examination and proper 

sectioning from representative sites has been done. Tissue 

processing was done in fully automated tissue processor. 

After block preparation, thin section cutting was 

performed by microtome. H and E stain was performed 

for microscopic examination. 

RESULTS 

Present study of 50 cases autopsies conducted at 

Pathology department, tertiary care hospital. The aim of 

this study is to classify underlying causes of sudden 

death, to find out risk factors, associated diseases and 

triggers of sudden death. 

Table 1: Causes of sudden death. 

Causes  No. of cases % 

Cardiac causes 34 68 

Pulmonary edema 5 10 

Sickle cell crisis 2 4 

Respiratoey disease 2 4 

Meningitis 2 4 

Hemorrhagic brain infarct 2 4 

Autopsy negative sudden death 3 6 

 

Table 2: Frequency of sudden death in different age groups with comparison of cardiac and other causes. 

Causes of sudden death 
11-30 yrs 31-50 yrs 51-70 yrs 

No. of cases % No. of cases % No. of cases % 

Cardiac causes 6 40 19 76 9 90 

Other 7 47 5 20 1 10 

Autopsy negative cases 2 13 1 4 0 0 

Total 15 100 25 100 10 100 

 

Major underlying cause of sudden death is cardiovascular 

disease in all age groups. Age is a dominant influence. 

Death rates from ischemic heart disease rise with each 

decade even into advanced age. 

Among cardiac causes of sudden death, most common 

finding is ischemic heart disease. Out of 68% of sudden 

cardiac deaths, 44% cases show finding of ischemic heart 

disease. Next common cause is finding of atherosclerosis 
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(12%) without any other associated finding. Other 

findings include aortic stenosis (4%), cardiogenic 

pulmonary edema (4%), myocarditis (2%) and Left 

Ventricular Hypertrophy with atherosclerosis (2%) 

(Table 1). 

Table 3: Association of diabetes mellitus with sudden 

death. 

Age group 
SD due to Cardiac 

causes 
Other causes 

11 to 30 0 0 

31 to 50 13 2 

51 to 70 7 0 

This study suggest highest number of sudden death in age 

group of 31 to 50 yrs. Highest number of sudden deaths is 

in the middle age group, but highest number of sudden 

cardiac deaths is in the elder patients (Table 2). 

Table 4: Association of hypertension with sudden 

death. 

Age group 
SD due to cardiac 

causes 
Other causes 

11 to 30 0 0 

31 to 50 14 3 

51 to 70 8 0 

The present study shows changes of atherosclerosis in 

54% of cases, highest in middle age group. 

Atherosclerosis is most potential risk factor for ischemic 

heart disease. In the present study, 21 of ischemic heart 

diseases are associated with atherosclerosis. Only single 

case of ischemic heart disease does not show 

atherosclerosis. Sometimes sudden cardiac death is a first 

indication of atherosclerosis. 

Table 5: Association of hyperlipidemia with sudden 

death. 

Age group 
SD due to 

cardiac causes 
Other causes 

11 to 30 0 0 

31 to 50 10 0 

51 to 70 4 0 

In the present study, total 6 cases show only 

atherosclerosis without any other findings. 

Table 6: Association of smoking with sudden death. 

Age group 
SD due to cardiac 

causes 
Other causes 

11 to 30 1 0 

31 to 50 16 1 

51 to 70 8 1 

Diabetes mellitus, hypertension, hyperlipidemia, smoking 

are important risk factors for atherosclerosis and ischemic 

heart disease. Out of 34 cardiac deaths, 20 had history of 

DM, 22 had history of hypertension, 14  had history of 

hyperlipidemia and 25 had history of smoking. While in 

non-cardiac sudden deaths, out of 16 deaths, only 2 had 

history of DM, 3 had history of hypertension and 2 had 

history of smoking. 

 

Table 7. Comparison of causes of sudden death in different studies. 

Underlying causes of sudden death Mowada et al.8 Yaacov drory et al.12 Robert et al.13 Present study 

Cardiovascular diseases 62% 73% 51% 68% 

Cerebrovascular diseases 5% 12% (unidentifiable) 4% 4% 

Others 33% 15% 45% 28% 

 

Data shows highest prevalence of these risk factors in 

middle age group (Table 3,4,5,6). 

DISCUSSION 

Sudden death of young adult and working person is a 

great loss for their family and surrounding community. 

Our aim is to find out underlying causes of sudden death, 

triggers and risk factors (modifiable and non-modifiable) 

and associated diseases with sudden death. It’s used to 

decrease the incidence of sudden death by preventive 

measures and to decrease the risk of sudden death in 

family members of victim. 

The present study shows maximum numbers of Sudden 

deaths due to cardiac causes are in the age group of 51 to 

70 years (90%). Maximum numbers of Sudden deaths 

due to cardiac causes are in the age group of 40 to 64 

years.11 The present study shows maximum numbers of 

sudden deaths in the age group of 31 to 50 years. The 

reason for such a disturbing trend may be multiple, like 

stressful life, altered food habits (junk food), smoking 

habit and other risk factors like, hypertension, diabetes 

mellitus, hyperlipidemia etc. 

The present study shows only 3 cases of female 

candidates are subjected to autopsy examination. 

According to Makiko Owda et al, For all cases of sudden 
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death the ratio of M:F was 5.5.8 The reason may be 

Higher prevalence of risk factors comparative to female 

or this study includes autopsy based cases; result may be 

biased due to this reason. 

Underlying causes of sudden death 

Major underlying cause of sudden death is cardiovascular 

diseases. 

In the present study, 68%, major underlying cause of 

sudden death is cardiovascular diseases these findings are 

comparable to Owada M et al and Drory Y et al where 

cardiac causes in sudden deaths are 62% and 73% 

respectively (Table 7).8,12 

The present study shows that 82.3%% of sudden cardiac 

deaths were due to coronary heart disease. 21 (42%) 

cases of ischemic heart disease are associated with 

atherosclerosis and 6 cases (12%) show only 

atherosclerosis without any other findings. The Zheng ZJ 

et al had 62% of sudden cardiac deaths were due to 

coronary heart disease.17 

Atherosclerosis is a major risk factor for ischemic heart 

disease and sudden cardiac death. 

More than 90% of cases, the cause of myocardial 

ischemia is reduction in coronary blood flow due to 

atherosclerotic coronary arterial obstruction.  Myocardial 

ischemia is a major cause of sudden cardiac death in 

patient with coronary artery disease. It may be the sole 

cause in the absence of previous myocardial infarction or 

may trigger ventricular fibrillation in its presence.16 

The present study shows 44% cases of ischemic heart 

disease without prior significant clinical history of 

cardiovascular disease, out of which 40% of cases have 

foci of healed myocardial infarction. Lecomte and 

associates reported on the autopsies in cases of sudden 

death occurring immediately after experiencing 

emotional stress.14 90% of the patients had no known 

antecedent clinical history of cardiovascular disease. In 

spite of this, evidence of previous myocardial infarction 

was present in 92% of the patients with corresponding 

coronary atherosclerosis. 

Myocardial ischemia is an important trigger for the 

development of ventricular tachyarrythmias.18 Patients 

with prior myocardial scarring, transmural or 

subendocardial, are at risk of ventricular arrhythmias and 

sudden death.6 

In the present study, 4% cases show aortic stenosis with 

left ventricular hypertrophy, around 14% cases of sudden 

death show changes of pulmonary edema, out of these, 

4% cases show Left ventricular hypertrophy. Left 

ventricular hypertrophy is increasingly recognized as an 

independent risk factor and is associated with increased 

incidence of sudden cardiac death.15 

In the present study, 4% of sudden deaths are due to 

sickle cell crisis. According to Robert et al among non-

traumatic sudden death, sickle cell trait was significantly 

associated with idiopathic sudden death compared with 

other causes of sudden death.13 The exact pathogenesis 

leading to the death of the patient is in fact multifactorial.  

Highest number of atherosclerosis is seen in middle age 

group. In present study, 48% of cardiac deaths are due to 

Coronary artery disease which is comparable to study 

conducted by Drory Y et al where largest number of 

deaths in >30 years was contributed to coronary artery 

disease 58%.12 

Diabetes mellitus, hypertension, hyperlipidemia and 

Smoking are other important risk factors for 

atherosclerosis, ischemic heart disease and sudden death. 

In the present study, association of diabetes mellitus, 

hypertension and hyperlipidaemia is very high with 

sudden cardiac deaths, 58%, 65% and 42% respectively 

and 73% of cases had history of smoking. Majority of 

cases are in the middle age group (Table 3,4,5,6).  A 

smoking habit provided a significantly high correlation 

for sudden death of all causes and coronary artery 

disease, so smoking provokes sudden death and abnormal 

cholesterol concentrations led to rupture of vulnerable 

plaque.2Associated diseases like diabetes mellitus, 

hypertension and hyperlipidemia are known as potentially 

controllable risk factors. 

In the present study, 6% cases do not show any 

significant pathological changes (Table 1). This might be 

“autopsy negative sudden unexplained death”, the cause 

of which is most likely a primary arrhythmogenic event. 

This is comparable to the study conducted by Drory Y et 

al where 12% cases cause of death were unidentifiable. In 

some patients, the underlying defect responsible for a 

sudden cardiac death, is not found on gross, microscopic, 

or even ultrastructural examination of the heart. Autopsy 

studies of sudden cardiac death subjects have shown that 

structural cardiac abnormalities are absent in 5 to 8% of 

cases (Priori et al). With recent advances in molecular 

biology, it has become apparent that a proportion of these 

deaths are due to mutations in cardiac ion channels that 

may lead to ventricular arrhythmias and sudden death 

CONCLUSION  

Sudden death remains an important clinical and public 

health problem and become the subject of pathologic 

investigation to determine the cause of death. 

Major non-modifiable risk factors for sudden cardiac 

deaths are increasing age and sex. Other potentially 

controllable risk factors are atherosclerosis, diabetes 

mellitus, hypertension, hyperlipidemia and cigarette 

smoking. Presence of two or more risk factors have 

added/ multiplicative effect. 
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Increased rates of sudden death among younger 

population warrant additional investigation of their 

potential risk factors. Public health education and media 

efforts should target young population to increase 

awareness of symptoms and signs of cardiac arrest, 

modifiable risk factors, improvement in life style. 

Molecular genetic analysis in autopsy negative case is 

indicated for identifying the likely cause of sudden 

cardiac death and this should be extended to the surviving 

relatives of sudden cardiac death victim for risk 

stratification, reproductive counselling and for taking 

preventive measures in the surviving family members. 
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