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Abstract 
Sudden cardiac death (SCD) generally refers to sudden cardiovascular death 
of a person with or without pre-existing heart disease. This is a retrospective 
study conducted at the Department of Anatomy and Pathological Cytology at 
Aristide Le Dantec Hospital in Senegal. This study covers a period of 7 years 
from January 1st, 2000 to December 31st, 2006. During this 7-year period we 
collected 235 cases of sudden cardiovascular death out of a total of 3717 
forensic autopsies, representing a frequency of 6.32%. Sudden cardiovascular 
deaths accounted for 75.3% of all 312 sudden deaths. 96.1% were black 
compared to 3.9% Caucasians. The average age of the patients was 46.86 years 
with extremes ranging from 17 to 86 years. The most affected age group was 
between 50 - 59 years old, representing 23.4% of the cases. The sex ratio was 4.3 
in favour of men. Men aged 50 - 59 were the most affected, while women were 
more affected in the 20 - 29 age group. Cardiomyopathies constituted 54.9% 
with 90% of dilated cardiomyopathies of which 75% were male and 10% of 
hypertrophic cardiomyopathies more frequent also in men. Valvulopathies 
came in 3rd position with 3.4% of the cases and in 75% of the cases they were 
poly-valvulopathies. Atherosclerosis was incriminated in 2.5% of the cases 
and aortic localization was the most represented. Aortic dissection was 
implicated in 6 cases out of 235 or 2.5%. It was isolated in 4 cases (without 
other cardiac conditions), and in the other 2 cases it was accompanied by 
other cardiac lesions including hypertrophy, pericarditis and endocarditis. 
The other causes found were interauricular communication (n = 1) and 
pericarditis (n = 2). Sudden cardiovascular death is a major global public 
health problem. The lack of epidemiological data on sudden death in Africa 
motivated our work, which led us to note that 75.3% of all sudden deaths in 
adults were of cardiovascular origin. 
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1. Introduction 

Analyses of disease progression patterns conducted at the end of the last 
millennium predicted an increased global rate of heart disease by 2020 [1] [2]. 
These predictions have already been confirmed in the first decade of the new 
millennium. In a reversal of trends, the largest increases in the prevalence of 
diabetes and coronary heart disease are observed in developing countries [3]. An 
important consequence of this rapidly growing population of patients with 
coronary heart disease and heart failure will be an increasing rate of sudden 
cardiac death. 

Sudden death is a heartbreaking event that leaves a sense of weakness; not 
only among patients, but often also among medical and paramedical staff, whose 
support is sometimes too late. 

Sudden cardiac death (SCD) generally refers to sudden cardiovascular death 
of a person with or without pre-existing heart disease. The specificity of this 
definition varies depending on whether the event was observed or not [2]. 

Indeed, according to an American study [4], sudden cardiac mortality represents 
between 300,000 and 400,000 cases of death per year, it is estimated at around 
70,000 deaths per year in France [5]. 

In Cameroon, the rate of sudden cardiac death is 31.3 cases per 100,000 
person-years [6]. Therefore, sudden cardiac death should be considered as a 
global public health problem. 

Underestimated in Africa and Senegal, sudden death is increasingly becoming 
part of our daily lives. The lack of data on sudden cardiac death in Africa and 
particularly in Senegal underlies the relevance of this study whose objective is to 
determine its epidemiological and anatomopathological characteristics in 
Senegal and then to suggest recommendations for its prevention. 

2. Methodology 

2.1. Place of Study and Type of Study 

This is a retrospective study conducted at the Department of Anatomy and 
Pathological Cytology at Hospital Aristide Le Dantec in Senegal. This study 
covers a period of 7 years from 1st January 2000 to 31st December 2006. It should 
be noted that in Senegal, most forensic and medical autopsies are performed in 
the pathological anatomy department of Hospital Le Dantec. 

2.2. Population of Study 

During this period, we compiled 235 cases of the sudden death of cardiovascular 
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origin from 3717 forensic autopsy reports performed in the unit. 
It should be noted that the dissection of the coronaries was carried out with 

great difficulty due to a lack of equipment in the department. 

2.3. Inclusion Criteria 

Included in this study were autopsy cases of subjects over 15 years of age who 
suffered sudden, unexpected and rapid natural death. 

2.4. Exclusion Criteria 

Excluding cases of violent deaths (suicide, road accidents), sudden deaths of 
non-cardiac origin, intoxication and putrefaction. 

2.5. Data Analyses 

All these data were collected from patient records and entered on an Excel 
spreadsheet and analyzed using software such as SSPI, Excel. 

2.6. Ethical Considerations 

Our study was carried out in compliance with the rules of ethics and confidentiality 
regarding the identity and personal information of deceased persons. 

3. Results 

-Frequency: 
During this 7-year period we collected 235 cases of sudden cardiovascular 

death out of a total of 3717 forensic autopsies, representing a frequency of 6.32%. 
Sudden cardiovascular deaths represented 75.3% of all sudden deaths, which 

totaled 312. 
-Race: 
The black race was the most represented with 96.1% against 3.9% Caucasians. 
-Age: 
The average age of the patients was 46.86 years with extremes ranging from 17 

to 86 years. 
The most affected age group was between 50 - 59 years old, representing 

23.4% of the cases. 
-Sex: 
The sex ratio was 4.3 in favour of men. 
Men aged 50 - 59 were the most affected, while women were more affected in 

the 20-29 age group. 
The average age of men was 49.92 years, while it was 35.63 years for women. 

(See Figure 1) 
-Etiologies: 

• Cardiomyopathies constituted 54.9% (n = 129) with 90% of dilated cardio- 
myopathies (n = 116) of which 75% are male (n = 87) and 10% of hyper- 
trophic cardiomyopathies also more frequent in males. 
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These cardiomyopathies were much more frequent in the 20 - 29 age group 
for women (n = 12) while for men they were more frequent in the 50 - 59 age 
group (n = 21). (See Table 1) 
• Myocardial infarction was the 2nd cause with 35.3% of cases (n = 83). In 89% 

of the cases, the infarction was accompanied by hypertrophy of the heart (n = 
74) and in 11% of the cases it was associated with atherosclerosis of the 
coronary arteries. 

The majority of the cases were male, i.e. 90.3% (n = 75), and the 50-59 age 
group was the most affected. (See Table 2) 
• Valvulopathies came in 3rd position with 3.4% of the cases (n = 8) and in 75% 

of the cases they were poly-valvulopathies. 
• Atherosclerosis was implicated in 2.5% of cases (n = 6) and aortic localization 

was the most represented. 
• Aortic dissection was implicated in 6 cases out of 235 or 2.5%. It was isolated 

in 4 cases (without other cardiac conditions), and in the other 2 cases it was 
accompanied by other cardiac lesions including hypertrophy, pericarditis and 
endocarditis. 

 

 
Figure 1. Distribution by age and sex. 

 
Table 1. Distribution of cardiopathies by age and sex. 

Sex 
Age 

Female Male Total 

Inferior or equal to 19 years - 3 3 

(20; 29) 12 11 23 

(30; 39) 8 16 24 

(40; 49) 5 20 25 

(50; 59) 3 21 24 

(60; 69) 1 15 16 

(70; 79) - 10 10 

80 years and more - 1 1 

Age not specified - 3 3 

Total 29 100 129 
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Table 2. Distribution of myocardial infarction by age. 

Myocardial  
infarction (MI) 

Age 

Myocardial infarction  
with Coronary  
atherosclerosis. 

Myocardial infarction without  
coronary status specification +  

Hypertrophy of the heart 
Total 

Inferior to 19 years - - 0 

(20; 29) - 5 5 

(30; 39) - 12 12 

(40; 49) 2 14 16 

(50; 59) 5 22 27 

(60; 69) - 13 13 

(70; 79) 2 6 8 

80 years and more - 1 1 

Age not specified - 1 1 

Total 9 74 83 

 
• The other causes found were: 

- Interauricular communication (n = 1); 
- Pericarditis (n = 2). 

4. Discussion 

The frequency of 6.32% of sudden cardiovascular death in our forensic autopsy 
series performed is slightly higher than the ones found in Nigeria (4.3%) [7] and 
Paris (5.34%) [8]. However, it is significantly lower than the ones found in Lyon, 
Saint-Etienne (8.4%) [9] and Côte d’Ivoire (9.7%) [10]. This frequency has 
tripled in 20 years in Dakar from 2.14% [11] to 6.32%. 

The variability in the figures is largely related to the criteria taken into 
account by the authors; because the time between the onset of symptoms and 
death is not unambiguous, but also by a lack of proper resuscitation observed in 
our health facilities and the inadequate follow-up of patients with heart disease. 
The early occurrence of sudden death in developing countries can be explained 
by the low socio-economic level, unfavourable local health conditions and the 
absence of a policy for the detection of cardiovascular diseases. 

Almost all of our cases (94.1%) were Black, which means that the sudden 
death of cardiovascular origin also affects black people living in Africa. 

According to age, 58.3% of cases concern the active population (30 - 59 years 
old). This rate is superimposed on the rate obtained in Nigeria [7]. This could be 
explained by the frequency of the heart diseases in question, which changes 
significantly from the age of 35 [12], particularly hypertrophic cardiomyopathy 
and high blood pressure. 

Indeed, these results are consistent with the literature data in the Third World 
as in Tunisia with 55.75 years and in Saudi Arabia with 60 years. On the other 
hand, the average age is slightly lower than the one in developed countries (in 
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France and according to the centre of expertise on sudden death, the average age 
is 65 years). 

The rate of sudden cardiac death increases significantly with age, regardless of 
gender or race. For example, the annual rate for 50-year-old men is about 100 
per 100,000 people compared to 800 per 100,000 for 75-year-old men [13]. 
Although sudden cardiac death increases with age, the proportion of sudden 
deaths is higher in younger age groups [14] [15] where the socio-economic 
impact is greater. 

The male predominance is clear in our series (81%) as in the literature as a 
whole [16]-[22]. This may be explained by the male frequency for hypertrophic 
cardiomyopathies [9] and by hormonal factors according to the study by 
Framingham [18] and Ajayi A.A. et al. [23]. 

Cardiovascular causes account for 75.3% of the sudden death aetiologies in 
our study. This predominance of heart disease corroborates the data in the 
literature [24] [25] [26] [27]. The prevalence of cardiomyopathies found in our 
study is not superimposed on the one found in developed countries where 
atheroembolic coronary heart disease predominates [9] [28]. This is due to the 
early detection of these cardiomyopathies in these countries and their adequate 
management. The prevalence of CMD is about 0.04% and is therefore comparable 
to that of HCM [29]. CMD is a common phenotype for many non-family and 
family (genetic) conditions [30]. Dilated cardiomyopathy is a phenotype common 
to a multitude of genetic disorders and non-family diseases. Changes in the titin 
gene, which is a structural protein of the sarcomere, have recently been recognized 
as the main family cause [30] [31] [32]. 

Hypertrophic cardiomyopathy (HCM) is a myocardial disease of genetic origin, 
defined by the presence of asymmetric thickening of the left ventricular wall 
(LV), without dilation of its cavity and in the absence of other cardiac or systemic 
disease that may explain the severity of the hypertrophy of the heart muscle (e.g. 
high blood pressure, aortic stenosis) [33]. It affects both sexes and all ethnic 
groups, with a prevalence of 1:500, or 0.2% of the general population [34]. 

This figure contrasts sharply with the low incidence of HCM detected in 
clinical practice, suggesting that most individuals remain asymptomatic and 
therefore under-diagnosed. 

In our study, myocardial infarction was involved in 35.3% of the cases. This 
rate was close to the literature where the frequency of myocardial infarction is 
between 11% and 33% [35] [36] [37] [38] [39] as well as the other causes. The 
main clinical outcome associated with sudden cardiac death is coronary artery 
disease and approximately 80% of sudden cardiac deaths are attributed to this 
condition [40] [41] [42] [43] [44]. Coronary heart disease is the most common 
subjacent substrate in the Western world, accounting for about 75% of sudden 
cardiac deaths [45] [46] [47]. Cardiomyopathies (dilated, hypertrophic and 
arrhythmogenic right ventricular cardiomyopathy) and primary electrical 
disorders related to channelopathies account for most of the rest. The high 
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frequency of sudden coronary death is probably due to bad lifestyle habits, 
neglected and delayed consultation when patients experience chest pain. Sudden 
death may be the first symptom of coronary artery disease. 

The 2.5% rate of aortic dissection found in our study was relatively lower than 
the one found by Fornes, P. et al. in France (3.01%) [29] and slightly higher than 
the one found by Loire, R. and Tabib, A. [41] who reported a percentage of 
1.29%. This could be explained by a difference in the size of the samples. Its 
occurrence in the young population suggests in the first place a subjacent 
pathology, in particular an inherited dystrophic disorder such as Marfan 
syndrome or congenital disorders such as coarctation of the aorta or bicuspid 
aortic [48] [49]. 

According to Januzzi et al. [50], who studied the characteristics of aortic 
dissections in subjects under 40 years of age, Marfan syndrome represents the 
first risk factor, found in 50% of the cases, followed by high blood pressure (34% 
of the cases). Marfan syndrome is an autosomal, monogenic disease of connective 
tissue resulting from a fibrillin abnormality. Molecule of the extracellular matrix. 

The choice of the study period between 2000 and 2006 is the main limitation 
of our study. In fact, this period does not tell us about the most recent data on 
the most recent sudden cardiac deaths (2007 to 2018). A comparison with 
current data should be made to know the true incidence of sudden cardiac death. 

5. Conclusions 

Sudden cardiovascular death is a major global public health problem. The lack of 
epidemiological data on sudden death in the world and especially in Africa has 
motivated our work, which has shown that 75.3% of all sudden deaths in adults 
were of cardiovascular origin. 

These data have prompted us to make the following recommendations: 
• an improvement of the equipment of emergency services and good training 

of the medical staff working in these facilities; 
• an awareness-raising campaign on first aid procedures and the training of 

general practitioners in the field of cardiology; 
• the value of genetic screening limited to identifying members of an affected 

family who have not yet developed myocardial hypertrophy and follow-up; 
• the participation of forensic medicine in the development of all diagnostic 

procedures for sudden deaths. 
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