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ABSTRACT

Sudden cardiac death refers to an unexpected natural death due to cardiac causes occurring within a short time frame, often within an hour of
symptom onset. The incidence of SCD in young adults is increasing, significantly impacting families and society. While coronary heart disease,
cardiomyopathies, and congenital anomalies contribute to SCD, the exact pathological mechanisms remain underexplored. Autopsy studies
improve understanding of myocardial and coronary changes. Objectives- To analyses coronary and myocardial changes in young SCD patients, to
study the grading of atherosclerosis in relation to myocardial infarction and to determine the male-to-female ratio in SCD cases. Methodology- A
retrospective cross-sectional autopsy study was conducted at BIGMC Pune, from January 2023 to 2025. Autopsy reports of individuals aged less
than 35 years who succumbed to SCD were analyzed. Data collection included patient demographics, coronary artery involvement, atherosclerosis
grading, infarct location, and myocardial lesions. Statistical analysis was conducted using SPSS software. Results- Among 132 cases, 73% were
male with highest incidence (37.8%) in the 30-35-year age group. Triple vessel disease was the most common pathology (86 cases) affecting left
anterior descending artery the most. The majority had Grade-2 atherosclerosis and Myocardial infarction was observed in most cases with the
anterior wall being the most affected site. Conclusion- SCD predominantly affects young males, with triple vessel disease and atherosclerosis
playing a major role. Autopsy studies provide insights into underlying cardiovascular pathology, aiding in early identification and preventive
strategies.
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INTRODUCTION
Sudden cardiac death (SCD) can be defined as unexpected natural
death presumably due to cardiac cause within short period of time,
usually 1 hour (or few seconds according to Hering) with or without
onset of any symptoms and without any prior medical conditions that
would appear fatal."”

Unexpected sudden death of young population in their prime of life is
devastating not only for family but also for the society.” Young adults
can be defined as individuals less than age of 35 years, characterized by
transitional life changes, career development, identity formation and
increased freedom from supervision. The prevalence of SCD is
significant, which is upto 7 lakhs cases annually in India, greater than
most of the leading causes of death.’ SCD is reportedly higher in males
as compared to females."” Though SCD is a serious public health issue,
it's exact incidence is not known satisfactorily.’

Leading causes of SCD in young are coronary heart disease (ischemic
heart disease including atherosclerosis, myocardial infarction,
embolism), triple vessel disease, myocarditis, endocarditis,
cardiomyopathies (heritable including brugada syndrome), heart valve
defects, anomalies in cardiac conduction system and tumours.’
Implantable cardioverter-defibrillators are effective in hypertrophic
cardiomyopathies, helpful in terminating ventricular tachycardia/
fibrillation.”

Psychological and physical factors like stress, poor life-style,
increased BMI, hypercholesterolemia, consumption of alcohol and
smoking are also multivariable factors.” In fact, stress triggers a special
form of cardiomyopathy: Takotsubo cardiomyopathy or broken heart
syndrome. Medications and drugs like anticonvulsants, neuroleptics
and diuretics are also responsible for arrhythmia. Digitoxin/Digoxin
can lead to bradycardic arrhythmia. Clozapine myocarditis is well
known. Illegal drugs with cardiac effects, cocaine and amphetamines
(MDMA and MDEA) also triggers SCD.’

The autopsy is performed for establishment of final diagnosis and
determination of the cause of death. Cardiac autopsy plays a pivotal
role in such cases, acting as the main diagnostic tool to understand
various histo-morphological changes in normal and diseased heart and
vessels.

The purpose of this study is mainly to understand myocardial and
coronaries changes in young patients who died suddenly by focusing
on detailed autopsy studies and correlate findings with clinical and
demographic data. Such insights could facilitate the development of
predictive biomarkers and targeted preventive strategies.

Objectives
1. To study coronaries and myocardial changes in sudden cardiac
death of young patients.

2. Tostudy grading of atherosclerosis with myocardial infarction
3. Tostudy male to female ratio in sudden cardiac death

Methodology
Type Of Study: Health Education.

Study Design: The study was a retrospective cross sectional study by
conducting a detailed autopsy study at Pathology department of
Byramjee Jeejeebhoy government medical college and Sassoon
General Hospitals, Pune.

Study Population:

Inclusion Criteria—

All the cases of sudden cardiac deaths in young patients, i.e. under the
age of 35 years who have undergone autopsy from the month of
January 2023 to the month of January 2025.

Exclusion Criteria—
1. Cases with unnatural death or other non-cardiac causes of death.
2. Autopsy reports with insufficient or missing data.

Sample Size: The autopsy data of all sudden death cases (which fulfil
inclusion criteria) from the month of January 2023 to January 2025
were collected.

Data Collection Procedure: The following data was collected from
records of the autopsy section: sex, age, medical history, place and time
of death, duration of onset of symptons'’ and autopsy findings with
special reference to macroscopic and histological evaluation of the
heart, especially coronary arteries and myocardium.

The following parameters of heart were checked : Weight of heart,
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ventricular surface fat and thickness of fat at base of right coronary
artery, apparently dominant artery, coronary atherosclerosis,
thrombosis, occlusion and its site from origin of vessel, state of
coronary ostia, recent/old infarcts along with their size and location.

The coronary arteries examined by senior pathologist by taking

transverse cuts at 2-3 mm intervals. The lesions of atherosclerosis were

visually graded as (by the guidelines of White and Edwards's

method"):

* Grade I - Artery appeared grossly normal but had microscopic
findings of atherosclerosis.

* GradeII - Thickening of vessel wall with 25 to 50% narrowing of

lumen.

*  GradeIII- Thickening of vessel wall with 50 to 75% narrowing of
lumen.

* Grade 1V - Thickening and calcification with more than 75%
narrowing of lumen.

Coronary artery dominance was also be noted by checking the origin of
posterior descending branch from either right or left artery.
Representative sections were taken from all coronary arteries. The
hearts opened by modified Virchow's method following the direction
ofblood flow were investigated. All the chambers were washed off any
blood clots and examined for any pathology of valves or endocardium.
Thickness of ventricular walls and interventricular septum were also
measured.

The sections were taken from coronaries, ventricles and the areas of
infarct. These were stained with haematoxylin and eosin and were
examined under light microscope.

All the data from autopsy reports and pathology department were
collected, including every above parameter.

Statistical Analysis: Data was tabulated and documented properly in
Microsoft Excel. Then a descriptive analysis was performed by a
statistical software SPSS version 11.0 and graphs, pie charts and other
data handling figures will be drawn by Microsoft Excel 2013.

Pearson Chi-square tests or if any cell data value was <5, Fishers exact
tests was used to analyze the differences in the proportions of the main
pathogenic causes and the differences in the distributions of
pathological changes in the 3 branches of coronary artery and other
important arteries according to age and gender. Thickness and fat
deposition of myocardium and histopathological changes were also
compared. The correlations of the degree of coronary stenosis with
gender and age was analysed with logistic regressions. Test results
with 2-tailed values of P <0.05 was considered statistically significant.
Grading of atherosclerosis with comparison to myocardial infarction
was calculated. Also, data was be analyzed on the basis of gender
difference and calculated accordingly. Meaningful conclusions were
drawn.

Ethical Consideration: Ethical approval has been taken from
Institutional Ethics Committee (IEC) and individual data from autopsy
reports are kept confidential.
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Figure 1: Number of vessels involved.

Majority of victims had involvement of Left descending artery (106
cases) followed by Right coronary artery (96 cases) and left circumflex
artery (84 cases). Triple vessel disease (86 cases) outnumbered single
vessel disease (14 cases) and double vessel disease (12 cases).

Table 2 — Percentage Occlusion

%OCCLUSION Cases Percentage
10% 0 0%
20% 14 16%
30% 5 5.7%
40% 17 19.5%
50% 2 2.2%
60% 20 22.9%
70% 8 9.1%
80% 9 10.3%
90% 10 11.5%
95% 1 1.1%
100% 1 1.1%

Maximum number of cases had an occlusion of 60%. There were 6
deaths due to Coronary artery disease. Most of the young patients had
Grade 2 atherosclerosis (38 cases) followed by Grade 1 atherosclerosis
(34 cases).

Table 3— Grades Of Atherosclerosis

Grades of Atherosclerosis Cases Percentage
GRADE 1 34 29.5%
GRADE 2 38 33.0%
GRADE 3 20 17.4%
GRADE 4 21 18.2%
GRADE 5 2 1.7%
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Figure 2: Grades of Atherosclerosis

Table 4 — Lesions In Cardic Muscles

EESUtLT tud ducted at BI . dical coll d Lesions in cardiac muscles
n autopsy study was conducted a govt. medical college an Lesions Frequenc Percentage
Sassoon general hospitals, Pune — 411001. A sum total of 132 cases Aculte MI ZZ Anney 182% £
were studies from January 2023 to January 2025 and information from 3
detailed autopsy was concluded. Healed MI 13 9.8%

pSY ’ Pericarditis 8 6.1%
Table—1- Age Distribution Myocarditis 13 9.8%
AGE No. of cases Percentage Cardiomyopathy 16 12.2%
510 yrs 3 : 25 % Negative autopsy 58 43.9%

- . 0

10-15 yrs 3 209, Table 5—Site Of Infarct
15-20 yrs 12 9.0 % Site of infarct Number of cases
20-25 yrs 32 242 % Anterior wall 24
25-30 yrs 29 21.9% Posterior Wall 12
30-35 yrs 50 37.8 % Lateral Wall 23
Maximum number of deaths were seen in the age group of 30-35 years Interventricular septum )

(37.8%) followed by 20-25 years (24.2%) and 25-30 years (21.9%).

Total of 96 cases were Male and 36 cases were females. Males (73%)
outnumbered females (27%) in being the victims.

43.9% patients had clinical symptoms of chest pain, giddiness,
unconsciousness, suggestive of sudden cardiac death, but, autopsy
revealed normal structure of heart. About 15 patients had increased
pericardial fat and 8 cases had pericarditis. There were 7 cases of
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Myocardium Hypertrophy and 13 cases involving myocarditis. 16
patients also had cardiomyopathy. Anterior wall (24 cases) and lateral
wall (23 cases) had maximum number of infarcts present, most of
which were acute infarct (24 cases).

DISCUSSION

In our study, all cases of sudden cardiac deaths below the age of 35
years from the month of January 2023 to the month of January 2025
were included and a total of 132 cases were studied. Maximum number
of cases were of the age group 30-35 yrs (37.8%). The proportion of
males (73%) in study was significantly higher than that of females
(27%). The same proportion was revealed in various studies "*'" of
sudden cardiac deaths conducted across globe, indicating that it is
more common in males as compared to the females.

Majority of the victims had LAD (left anterior descending)
involvement (106 cases) followed by RCA (Right coronary artery) (96
cases) and LCx (left circumflex artery) (84 cases). Various other
studies'” also revealed maximum involvement of LAD, indicating its
important role in cases of SCD (sudden cardiac deaths). Triple vessel
disease was most common cause and various studies also indicated the
same pattern of involvements."*" Most frequent percentage occlusion
were 60% followed by 40%. Similar study “ reveals the same
occlusion pattern in young adults.

Coronary atherosclerosis has been the main culprit of SCD. Most
common grade of atherosclerosis was Grade 2 followed by Grade 1
and Grade 4. Similar study ™ also reveals same pattern. Examination
of myocardium in cases of sudden coronary deaths revealed changes of
myocardial infarction, including 24 cases of Acute MI and 13 cases of
Healed MI. Anterior wall was most common site of infarct (24 cases)
followed by lateral wall (23 cases) and posterior wall (12 cases), with
least cases in interventricular septum (5 cases).

A wide variety of non-atherosclerotic related cardiac diseases have
also been associated with SCD including cardiomyopathies (16 cases),
coronary artery diseases (8 cases), myocarditis (13 cases) and
pericarditis (8 cases), also presented in other few studies " *. Even
though disease can be attributed to coronary heart disease or structural
heart disease, many cases of SCD remain unexplained indicating
structurally normal heart and negative autopsy.

The incidence of sudden cardiac deaths is significantly rising in adult
population . SCD is a rising concern, especially in India, contributing
about 28% of all deaths . Some studies conducted previously
revealed that annual incidence of SCD is to be 1.3 cases per 100,000
persons between the ages of 1-35 years, especially in the age group of
30-35 years. There are about 4.5 million SCD cases annually in India.
It is not only devastating for the family members of victims, but also a
notifiable disease affecting youth of the nation and the nation itself.

Studies suggest urbanization, unhealthy lifestyle, increasing stress
levels and also rising prevalence of lifestyle disorders like
hypertension and diabetes mellitus have significantly contributed in
rising incidence of SCD . Traditional risk factors of male gender,
dyslipidaemia, and personal history of hypertension, diabetes mellitus,

and substance abuse of alcohol, smoking, drugs and family history of
o)

cardiac diseases are contributing reasons

Fig 3- Ventricular Hypertrophy. Section of heart showing ventricular
hypertrophy with 2 cm thickness.

Fig 4- Pericarditis. Pericardium of heart with MI exudates on the
surface of pericardium

Fig 5- Healed Myocardial Infarction. Section of heart showing greyish
white fibrotic area.

Fig 6- Acute Myocardial Infarction. Section of heart on gross showing
presence of intramural thrombus with surrounding haemorrhagic area
ofacute MI

CONCLUSION

Sudden cardiac death (SCD) in the age of less than 35 years is a very
important health issue and social issue of concern. SCD includes both
cardiac and non-cardiac causes of death. So, identifying particular risk
factors and genetic factors are the important milestones in prevention
of SCD in young patients.
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