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Abstract 

Sudden death is a death which is not known to have caused by any trauma, poisoning or violent asphyxia, and where death occurs 

all of a sudden or within 24 hours of the onset of the terminal symptoms. Very often sudden natural deaths form the basis of 

medico-legal investigations, if they have occurred suddenly in apparently healthy persons and under the suspicious 

circumstances. The role of Medico-legal Expert in these deaths is obviously to determine whether the cause of death was natural 

or unnatural and for how much time the patient survived after onset of terminal symptoms in order to assist the police in 

investigating the matter. Also his professional colleagues may be benefitted from survival time for timely clinical intervention. 

We examined 189 case of sudden natural deaths of which 104 cases (55%) were due to diseases of cardiovascular system, 50 

cases (26%) were due to diseases of respiratory system, 22 cases (12%) were due to diseases of central nervous system, 11 cases 

(6%) were due to diseases of gastrointestinal system and 2 cases (1%) were due to diseases of genitourinary system. Coronary 

artery disease was the single most frequently noted cause (77 cases i.e. 41%) in all sudden natural deaths. We also observed that 

mean survival time in deaths due to disease of above systems was 4 hours 30 minutes, 10 hours 50 minutes, 6 hours 45 minutes, 7 

hours 10 minutes and 12 hours respectively. 
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Introduction 

Natural death means the death occurring due to some 

natural disease or pathological condition, old age, 

debility or devitalisation; here the death is not 

intended or attempted and also does not occur 

accidently1. 

But very often, natural deaths form the basis of 

medico-legal investigations, if they have occurred 

suddenly in apparently healthy persons and under the 

suspicious circumstances. Usually after a complete 

and detailed postmortem examination and laboratory 

investigations, actual natural cause of death is 

established. Sometimes a suspicious unnatural death 

may turn out to be natural and vice-versa. 

The definition of sudden death varies according to 

authority and convention. The World Health 

Organization defines sudden death as a death, which 

occurs within twenty four hours from the onset of 

symptoms. But many clinicians and forensic experts 

differ with this definition. Therefore in the present 

study we have followed the easily acceptable 

definition given by Apurba Nandy: Sudden death is a 

death which is not known to have been caused by any 

trauma, poisoning or violent asphyxia, and where 
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death occurs all of a sudden or within 24 hours of the 

onset of the terminal symptoms2. 

One of the typical feature of sudden natural death is 

that it occurs rapidly in apparently healthy individual, 

often outside the hospital, often unnoticed by anyone 

i.e. unobserved,  giving little or no time for clinical 

intervention to save the life. As the ante-mortem 

symptoms and circumstances of death are not noticed 

or not observed by anyone, it raises suspicion over 

the cause and manner of death. 

The incidence of sudden death is about 10% of all 

cases of death, of which most of the deaths are due to 

diseases of cardiovascular system2,3. There are 

hundreds of causes of sudden death and not a single 

cause is trivial enough to be ignored at the time of 

medico-legal autopsy. 

The present study was undertaken to obtain and 

compare the information on causes and incidence of 

sudden death due to all causes in all age groups in 

cases of medico-legal autopsy and to estimate the 

survival time in these cases and correlate the 

vulnerability of system affected in term of survival 

time. 

Material & Methods 

The study was conducted in the Department of 

Forensic Medicine and Toxicology at Indira Gandhi 

Medical College, Nagpur in 2000-2001. All cases, 

irrespective of age groups and sex, who died 

suddenly and/or unexpectedly before reaching the 

hospital and brought to Indira Gandhi Medical 

College, Nagpur for medico-legal autopsy were 

considered. 

The cases which were admitted in Indira Gandhi 

Medical College, Nagpur or in other hospitals, and 

died within 24 hours of onset of terminal symptoms 

of natural disease, and then referred to Indira Gandhi 

Medical College, Nagpur for medico-legal autopsy, 

were included in this study. Before commencing 

autopsies, history about the onset of symptoms and 

their duration before death i.e. survival time was 

obtained from the relatives or accompanying person 

wherever available. 

In case of hospitalized patients, medical records were 

studied and the provisional diagnosis and time of 

onset of terminal symptoms written in them were 

noted. 

The affected organs showing pathology on gross 

examination were preserved for histopathological 

examination. After the thorough and complete post-

mortem examination, histopathological study and 

chemical analysis, the opinion as to the cause of 

death was framed. 

Inclusion Criteria- 

The cases in which after the complete postmortem 

examination, the cause of  death  was sudden  and 

natural were included in present study. 

Exclusion Criteria- 

The cases of unnatural cause of death. 

The cases of obscure cause of death. 

 

 

Observations 

During the period of present study, 2759 medico-legal autopsies were performed of which 189 cases (7%)  turned 

out to be of sudden natural death after complete medico-legal autopsies were performed as per above mentioned 

criterion. These cases were selected for present study.  
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Table 1: Number of cases according to age and gender 

Sr. 

No. 

Age 

Groups 

(Years) 

Males Females Total Cases 

Number Percentage Number Percentage Number Percentage 

1 Upto 10 1 0.5% 1 0.5% 2 1% 

2 11 - 20 1 0.5% 2 1% 3 1.5% 

3 21 - 30 10 5% 7 4% 17 9% 

4 31 - 40 42 22% 2 1% 44 23% 

5 41 - 50 49 26% 2 1% 51 27% 

6 51 - 60 51 27% 2 1% 53 28% 

7 61 - 70 14 7% 2 1% 16 8% 

8 Above 70 3 1.5% 0 0 3 1.5% 

Total 171 90% 18 10% 189 100% 

 

Table 1 shows age, gender, numbers & percentage 

wise distribution of cases. It was observed that 2 

cases (1 male and 1 female) belonged to age group of 

upto 10 year, 3 cases (1 male and 2 female) belonged 

to 11 -  20 year age group, 17 cases (10 male and 7 

female) belonged to 21 - 30 year age group, 44 cases 

(42 male and 2 female) belonged to 31 - 40 year age 

group , 51 cases (49 male and 2 female) belonged to 

41 - 50 year age group, 53 cases (51 male & 2 

female) belonged to 51 - 60 year age group, 16 cases 

(14 male and 2 female) belonged to 61 - 70 year age 

group & 3 cases (3 male) belonged to age group of 

above 70 years.  The maximum cases belonged to 51 

- 60 year age group .The minimum number of cases  

were reported in the age group of upto 10 years.  In 

this study, out of 189 cases, 171 (90%) were male 

and 18 (10%) were female. The male: female ratio 

was 9:1. 

 

Table 2: Number of Deaths: Observed and Unobserved 

Total 

Death 

Deaths Observed by Registered Medical Practitioner Unobserved 

Deaths 

 

Indira Gandhi Medical College, Nagpur RMP at 

Other 

Hospitals 

 

Total 

Physician  Surgeon Paediatrician Casualty 

Medical 

Officer 

  

189 15 1 1 55 9 81 108 
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Table 2 shows number of deaths observed and 

unobserved by Registered Medical Practitioner. 

Maximum 108 deaths (57%) were not attended or 

unobserved by Registered Medical Practitioner i.e. 

occurred outside the hospital and patient did not  

receive any medical aid. 81 patients (43%) were 

admitted for some time in hospital, out of which 55 

were observed and attended by Casualty Medical 

Officer, 15 by Physician and 1 each by Surgeon and 

Paediatrician at Indira Gandhi Medical College and 9 

by Registered Medical Practitioner in other hospitals. 

 

Table 3: System wise affection 

Sr.  

No. 

System  

Affected 

Cases 

Male Female Total 

Number Percentage Number Percentage Number Percentage 

1 Cardiovascular 

System 

100 53% 4 2% 104 55% 

2 Respiratory 

System 

43 22% 7 4% 50 26% 

3 Central Nervous 

System 

19 10% 3 1.5% 22 12% 

4 Gastrointestinal 

System 

9 5% 2 1% 11 6% 

5 Genitourinary 

System 

0 0 2 1% 2 1% 

Total 171 90% 18 10% 189 100% 

 

Table 3 shows system wise affection. Out of 189 

cases of sudden death, 104 cases (55%) were due to 

diseases of cardiovascular system, 50 cases (26%) 

were due to diseases of respiratory system, 22 cases 

(12%) were due to diseases of central nervous 

system, 11 cases (6%) were due to diseases of 

gastrointestinal system and 2 cases (1%) were due to 

diseases of genitourinary system. 
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Table 4: Showing disease and gender wise distribution of cases- 

Sr. 

No. 

System and  

 Diseases 

Cases Total Cases 

I Cardiovascular System Male Female Number Percentage 

1) Cardiac tamponade 9 0 9 5% 

2) Myocardial infarction 18 0 18 10% 

3) Coronary artery disease 73 4 77 41% 

II Respiratory System     

1) Pulmonary consolidation 22 4 26 14% 

2) Pulmonary consolidation with koch's 20 3 23 12% 

3) Pulmonary koch's (complicated by erosion of   

     vessels in cavity) 

1 0 1 0.5% 

III Central Nervous System     

1) Subarachnoid haemorrhage 7 2 9 5% 

2) Intracerebral haemorrhage 2 1 3 1.5% 

3) Combined subarachnoid and  

     intracerebral haemorrhage 

3 0 3 1.5% 

4) Cerebral oedema 4 0 4 2% 

5) Meningitis 3 0 3 1.5% 

IV Gastrointestinal System     

1) Ruptured oesophageal varices 3 1 4 2% 

2) Haemorrhagic gastritis 1 0 1 0.5% 

3) Peritonitis (due to ruptured liver abscess) 2 1 3 1.5% 

4) Pancreatitis 3 0 3 1.5% 

V Genitourinary System     

1) Shock and haemorrhage due to separation of  

     Placenta 

0 1 1 0.5% 

2) Ruptured ectopic pregnancy  0 1 1 0.5% 

Total 171 18 189 100% 

 

Table 4 shows disease wise and gender wise 

distribution of cases. It is observed that out of 189 

cases of sudden death, Coronary artery disease was 

the single largest cause of death accounting for 77 

deaths (41%). The other causes of death recorded in 

present study in descending order of frequency were: 

Pulmonary consolidation (26 cases); Pulmonary 

consolidation with koch's (23 cases); Myocardial 

infarction (18 cases); Cardiac tamponade and Sub-

arachnoid haemorrahge (9 cases each); Cerebral 

oedema and Ruptured oesophageal varices (4 cases 

each); Intra-cerebral haemorrhage, Combined Sub-
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arachnoid and Intra-cerebral haemorrhage, 

Meningitis, Peritonitis and Pancreatitis (3 cases 

each); Pulmonary koch's (complicated by erosion of 

vessels in cavity), Haemorrhagic gastritis, Shock and 

haemorrhage due to separation of placenta and 

Ruptured ectopic pregnancy (1 case each). 

 

Table 5: Showing survival time system wise 

Sr. 

No. 

System Affected Survival Time 

Minimum Maximum Mean 

1 Cardiovascular System 10 minutes 23 hours 4 hours  

30 minutes 

2 Respiratory System 1 hour 22 hours 

50 minutes 

10 hours 

50 minutes 

3 Central Nervous System 35 minutes 20 hours 

45 minutes 

6 hours 

45 minutes 

4 Gastrointestinal System 1 hour 

35 minutes 

10 hours 

55 minutes 

7 hours 

10 minutes 

5 Genitourinary System 5 hours 19 hours 12 hours 

 

Table 5 shows survival time system wise. Survival 

time i.e. the period between time of onset of terminal 

symptoms and death was obtained  in 104 cases 

(55%) from the relatives or accompanying person and 

also from hospital records. Survival time was not 

available in 85 cases (45%). Death occurred rapidly 

with the diseases of Cardiovascular system with the 

mean survival time of 4 hours 30minutes. With 

diseases of Respiratory system, mean survival time 

was 10 hours 50 minutes. It was 6 hours 45 minutes 

with diseases of Central nervous system and 7 hours 

10 minutes with diseases of Gastrointestinal system. 

Mean survival time was longest i.e. 12 hours with 

diseases of Genitourinary system. 

Discussion 

During present study, out of 2759 medico-legal 

autopsies performed, in 189 cases (7%) cause of 

death was sudden natural. This finding is similar with 

the findings of Sanjay Gupta et al4 and also with the 

findings of Naresh P. Zanjad and S. D. Nanadkar5. 

In the present study total 189 cases were studied out 

of which 171(90%) were male and 18 (10%) were 

female. The  male to female ratio was 9:1. This is 

consistent with the finding of Naresh P. Zanjad and 

S. D. Nanadkar5. This finding is not consistent with 

the finding of Escoffery C.T. and Shirley S.E6, this 

might be due to difference in geographic distribution 

of disease pattern, lifestyle and dietary habits. 

In present study 2 cases (1%) belonged to age group 

of upto 10 year, 3 cases (1.5%) belonged to 11-20 

year age group, 17 cases (9%) belonged to 21-30 year 

age group, 44 cases (23%) belonged to 31-40 year 

age group , 51 cases (27%) belonged to 41-50 year 

age group, 53 cases (28%) belonged to 51-60 year 

age group, 16 cases (8%) belonged to 61-70 year age 

group and 3 cases (1.5%) belonged to age group of 

above 70 year.  This trend is not consistent with the 
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findings of Escoffery C.T. and Shirley S.E6. This 

might be due to difference in geographic distribution 

of disease pattern, lifestyle & dietary habits. In 

present study maximum cases belonged to age-group 

between 31-60 years and minimum cases in age 

group upto 20 years. The findings are consistent with 

findings of Naresh P. Zanjad and S. D. Nanadkar5. 

These findings are also consistent with findings of 

Sanjay Gupta et al4. 

In the present study, in 189 cases of sudden death, 81 

patients (43%) were observed and attended by 

registered medical practitioner and 108 patients 

(57%) were unobserved and unattended. Our findings 

are not consistent with the findings of Kuller Lewis et 

al7. The reason might be unawareness or ignorance in 

people here about the onset of symptoms which may 

ultimately prove fatal or unavailability of medical aid 

due to some reasons. 

Out of 189 cases of sudden natural death, diseases of 

cardiovascular system accounted for 55% of all 

sudden deaths, respiratory system diseases for 26%, 

central nervous system diseases for  12%, alimentary 

system diseases for 6% and genitourinary system 

diseases for 1% of deaths. The findings are  more or 

less consistent with the findings of Apurba Nandy2. 

These findings in the present study are also nearly 

consistent with findings of K. S. Narayan Reddy and 

O. P. Murty3. These findings in the present study are 

also consistent with findings of Naresh P. Zanjad and 

S. D. Nanadkar5. 

In the present study, the system wise causes of 

sudden death were as follows- 

(1) Cardiovascular system: Coronary artery disease 

and its complications like myocardial infarction and 

cardiac tamponade due to rupture in the recent 

myocardial infarction. 

(2) Respiratory system: Pulmonary consolidation, 

Pulmonary consolidation with Koch's and bleeding 

from eroded vessels in cavity in lung in case of 

Koch's. 

(3) Central nervous system: Sub-arachnoid 

haemorrhage, intra-cerebral haemorrhage, cerebral 

oedema and meningitis 

(4) Gastrointestinal system: Ruptured oesophageal 

varices, haemorrhagic gastritis, peritonitis (due to 

ruptured liver abscess) and pancreatitis. 

(5) Genitourinary system: Shock and haemorrhage 

due to separation of placenta and ruptured ectopic 

pregnancy.  

Apart from these diseases, the other diseases leading 

to sudden death as enlisted by Apurba Nandy2   were 

not reported in the present study. The reason being 

that we have not studied all the cases of sudden death 

happening in society, we have recorded only those 

cases in which medico-legal autopsy was done. 

In present study, the most frequently reported causes 

of death in descending order of frequency were: 

Coronary artery disease (77 cases), Pulmonary 

consolidation (26 cases), Pulmonary consolidation 

with koch's (23 cases), Myocardial infarction (18 

cases), Cardiac tamponade (9 cases) and Sub-

arachnoid haemorrahge (9 cases). These findings are 

not consistent with the findings of M. Ramu. The 

relatively low prevalence of deaths due to coronary 

artery disease in study of M. Ramu. might reflect a 

selection bias, as all the cases in his study were 

admitted and died in hospital8. 

In the present study, coronary artery disease was the 

most frequent and leading cause of death. This is 

consistent with the findings of Naresh P. Zanjad and 

S. D. Nanadkar5, Sanjay Gupta et al4, Luke James et 

al9, Voight Jorgen10, Sarkioja T. et al11 and Thomas 

Anthony et al12. 
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In the present study, the survival time was known in 

104 cases (55%) and not known in 85 cases (45%). 

Out of 104 cases where survival time was known, 29 

cases (28%) died within first hour of onset of 

terminal symptoms, 13 cases (12.5%) died in second 

hour, 7 cases (7.7%) died in third hour, 3 (3%) cases 

in fourth hour, 6 cases (6%) in fifth hour and 2 cases 

(2%) in sixth hour. Thus 42 cases (40%) died within 

2 hours and 60 cases (57%) died within first 6 hours 

of onset of terminal symptoms. Thus the trend of 

survival time in present study is consistent with the 

trend in the study of Kuller Lewis et al7. 

In the present study, the mean survival time in deaths 

due to diseases of cardiovascular, respiratory, central 

nervous, gastrointestinal and genitourinary systems 

was 4 hours 30minutes, 10 hours 50 minutes, 6 hours 

45 minutes, 7 hours 10 minutes and 12 hours 

respectively. Thus the death was rapid when patient 

died due to diseases of cardiovascular system. 

 

 

Conclusions 

We concluded that: 

1. Amongst 2759 medico-legal autopsies, 189 

cases (7%) were of sudden natural death. 

2. Out of these 189 cases, 81 patients (43%) 

were admitted in hospital for some time 

whereas 108 patients (57%) were not 

attended by registered medical practitioner 

i.e. they died before receiving any medical 

aid. 

3. Males (90%) were more vulnerable for 

sudden death as compared to females (10%). 

4. Out of 189 cases of sudden natural death, 

Cardiovascular system diseases accounted 

for maximum 104 cases (55%) and 

Coronary artery disease was the single 

largest cause of death in 73 cases (41%). 

5. Fastest deaths with mean survival time of 4 

hours 30 minutes were due to diseases of 

cardiovascular system.  
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