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ABSTRACT

Introduction: Sudden cardiac death (SCD) remains a leading cause of mortality worldwide, particularly among individuals
with comorbidities such as hypertension and diabetes mellitus. Understanding the pathological patterns and medico-legal
implications of SCD in this population is crucial for both preventive strategies and forensic investigations.Objective: To
evaluate the pattern, pathological findings, and medico-legal aspects of sudden cardiac deaths in adult patients with known
hypertension and diabetes.Methodology: This retrospective study included 335 adult cases of sudden cardiac death with
documented histories of hypertension and diabetes. Autopsy records, histopathological reports, and medico-legal documents
were reviewed and analyzed.Results: The majority of decedents were males (71.9%) with a mean age of 58.3 + 10.7 years.
The most common immediate cause of death was myocardial infarction (51.3%), followed by cardiac arrhythmias (22.4%)
and cardiomyopathy (14.6%). Left ventricular hypertrophy and coronary artery atherosclerosis were the most frequent
pathological findings. In 64.2% of cases, death occurred outside hospital settings. Medico-legal investigations were initiated
in 48.9% of cases due to unexpected timing or lack of prior medical supervision.Conclusion: Sudden cardiac death in
hypertensive and diabetic adults predominantly affects middle-aged males and is often related to myocardial infarction or
structural heart disease. A high proportion of deaths occur outside hospital settings, often raising medico-legal concerns.
Enhanced screening, public awareness, and forensic preparedness are essential in addressing both the clinical and legal
implications of SCD in this high-risk population.

Keywords: Sudden cardiac death, hypertension, diabetes mellitus, myocardial infarction, medico-legal autopsy, cardiac
pathology.
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INTRODUCTION conditions are found together often, are common all

Almost one in five deaths in industrial nations is due
to unexpected cardiac arrest, known as sudden cardiac
death [1]. It occurs when someone alive and without
symptoms suddenly dies within one hour of
experiencing symptoms or 24 hours after being seen,
because cardiac reasons [2]. Although some
individuals develop SCD as their first sign of cardiac
disease, in many people, it appears after the presence
of hypertension and diabetes mellitus. Both these
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over the world, and speed up the development of
CVD [3]. At present, hypertension is present in more
than 1.28 billion adults worldwide, and diabetes
occurs in more than 537 million adults. Both numbers
are expected to go up over the next ten years [4].
Cardiovascular abnormalities are amplified by their
co-existence as they weaken the arteries, make
atherosclerosis progress more rapidly, and lead to
increased heart muscle enlargement, and more fibrosis
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[5]. When present together, heart disease risk in
diabetics with high blood pressure increases by a
factor of two compared to patients who have only one
of the risks [6].

Results  from  other studies indicate that
cardiomyopathy in this high-risk group is frequently
caused by silent ischemia in the heart, sudden
infarction, or lethal arrhythmias [7]. At autopsy, a lot
of these patients are found to have thickened heart
walls, blocked arteries, and fibrosis in the heart,
showing just how slowly but surely cardiovascular
problems can develop in hypertensive-diabetic
patients [8]. Although antihypertensive and
antidiabetic drugs are readily available, many clients
do not use them as they should, and there are still a lot
of missed diagnoses and incomplete assessment of
hidden cardiovascular diseases [9]. Managing SCD is
challenging from a law and medical perspective.
Usually, these deaths happen away from
hospitalsinside homes, streets, or vehiclesand they go
unnoticed or get little documentation. Such cases
usually lead to a medico-legal autopsy that can
determine if a crime took place if treatment was
negligent, and what caused the patient’s death [10].
Many countries require that sudden deaths in
individuals who have not received medical treatment
lately are looked into by Forensics, especially when
they happen in custody or just a while after leaving
the hospital. This means that the interaction between
clinical cardiology and forensic medicine is especially
useful when investigating sudden heart deaths in
people who have hypertension and diabetes [11].

Objectives

To assess the patterns, pathological findings, and
medico-legal implications of sudden cardiac deaths in
adult patients with documented histories of
hypertension and diabetes.

Methodology

This retrospective study included a total of 335 adult
cases of sudden cardiac death who had documented
histories of both hypertension and diabetes mellitus.
Data were collected from medico-legal autopsy
records, postmortem reports, histopathological
findings, and police requisitions.

Inclusion Criteria

e  Adults aged 30 years and above

e Documented clinical history of both hypertension
and diabetes mellitus
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e Availability of complete and

histopathology records

autopsy

Exclusion Criteria

e Deaths due to trauma, poisoning, or clearly non-
cardiac causes

e Incomplete or missing medical or autopsy data

e Patients with known terminal illnesses or under
palliative care

Data Collection

Data were collected retrospectively from medico-legal
autopsy records of 335 adult individuals with a
documented history of both hypertension and diabetes
mellitus who experienced sudden cardiac death.
Relevant information was extracted from postmortem
examination reports, histopathological findings, police
requisitions, emergency room documentation, and
hospital case records where available. Key variables
included age, sex, time and location of death, prior
clinical history, and gross and microscopic cardiac
findings. Particular attention was given to the
presence of left ventricular hypertrophy, coronary
artery atherosclerosis, myocardial infarction (acute or
old), and cardiomyopathy. Additionally, contextual
factors such as whether the death occurred at home, in
a public place, or during transport were recorded.
Each case was also reviewed to determine whether a
medico-legal referral was initiated, along with the
reason for legal scrutiny.

Statistical Analysis

All data were entered and analyzed using SPSS
version 21. Descriptive statistics were used to
summarize demographic variables, location and cause
of death, and histopathological findings. Continuous
variables such as age were expressed as means with
standard deviations, while categorical data such as
seX, type of cardiac pathology, and place of death
were presented as frequencies and percentages. A p-
value of less than 0.05 was considered statistically
significant for all comparisons.

RESULTS

Among the 335 cases of SCD, the average age was
58.3+ 10.7 years, with a clear male predominance
(72%). Most victims (58.5%) were aged between 50—
69 years, while 22.4% were younger (30-49 years)
and 19.1% were 70 or older. In-hospital deaths were
slightly more common in older age groups, but
differences in age and sex distribution between in-

e Sudden unexpected death presumed to be cardiac  hospital and out-of-hospital deaths were not
in origin statistically significant.
Table 1: Demographic Characteristics
Characteristic Total (n=335) | In-Hospital (n=64) | Out-of-Hospital (n=271) | p-value
Mean Age (years) 58.3 £ 10.7 59.2+9.3 58.1+11.1 0.44
Male 241 (71.9%) 43 (67.2%) 198 (72.9%) 0.39
Female 94 (28.1%) 21 (32.8%) 73 (27.1%) 0.39
Age Group 30-49 75 (22.4%) 10 (15.6%) 65 (24.0%) 0.08
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Age Group 5069 | 196 (58.5%) 38 (59.4%) 158 (58.3%) 0.92
Age Group >70 64 (19.1%) 16 (25.0%) 48 (17.7%) 0.26

Acute myocardial infarction (MI) was the leading cause of death, accounting for over half (51.3%) of all cases.
Cardiac arrhythmias (22.4%) and cardiomyopathy (14.6%) were also significant contributors. Ml was
significantly more frequent in in-hospital deaths (62.5%) compared to out-of-hospital deaths (48.3%) (p = 0.02),
possibly reflecting better diagnostic capture in a hospital setting.

Table 2: Autopsy-ldentified Cause of Death

Cause of Death Total (n=335) | In-Hospital | Out-of-Hospital | p-value
Acute Myocardial Infarction 172 (51.3%) 40 (62.5%) 132 (48.3%) 0.02*
Cardiac Arrhythmia 75 (22.4%) 12 (18.8%) 63 (23.2%) 0.48
Cardiomyopathy 49 (14.6%) 6 (9.4%) 43 (15.9%) 0.27
Severe Coronary Atherosclerosis (No MI) 27 (8.1%) 4 (6.3%) 23 (8.5%) 0.78
Others 12 (3.6%) 2 (3.1%) 10 (3.7%) 0.99

Left ventricular hypertrophy (LVH) was the most common pathological change, present in 73% of cases,
followed by coronary artery atherosclerosis (64%) and myocardial fibrosis (41%). Old healed MI was found in
24%, indicating a history of prior silent or undiagnosed infarctions.

Table 3: Cardiac Pathological Findings

Finding Total (n=335) | In-Hospital | Out-of-Hospital | p-value
Left Ventricular Hypertrophy 243 (72.5%) 42 (65.6%) 201 (74.2%) 0.18
Coronary Artery Atherosclerosis 215 (64.2%) 38 (59.4%) 177 (65.3%) 0.34
Myocardial Fibrosis 136 (40.6%) 28 (43.8%) 108 (39.9%) 0.67
Old Healed MI 82 (24.5%) 16 (25.0%) 66 (24.4%) 0.93
Dilated Cardiomyopathy 49 (14.6%) 9 (14.1%) 40 (14.8%) 0.97

Most deaths (41%) occurred at home, often unwitnessed and discovered by family members. About 23%
occurred in public places, typically following sudden collapse. Another 19% died in hospital either before
formal admission or in emergency care settings, while 17% died during transport.

Table 4: Location and Circumstances of Death

Location of Death | Number of Cases | Percentage (%) Common Features
At Home 138 41.2% Mostly unwitnessed; family
found unresponsive
Public Place 77 23.0% Sudden collapse during
activity; often witnessed
Hospital (Before 64 19.1% Brought dead to ER or arrested
Admission) in triage
During Transport 56 16.7% Expired while being
transported to facility

Out of 335 cases, 271 (81%) occurred outside the hospital. Out-of-hospital deaths were more likely to be
referred for medico-legal investigation (54%) compared to in-hospital deaths (17%) (p < 0.001). In-hospital
deaths showed a higher rate of diagnosed acute Ml (62.5% vs. 48.3%, p = 0.02).

Table 5: Comparison of In-Hospital vs. Out-of-Hospital Sudden Cardiac Deaths

Variable In-Hospital | Out-of-Hospital | p-value
Number of Cases 64 271 -
Mean Age 59.2+9.3 58.1+11.1 0.44
Male (%) 67.2% 72.9% 0.39
Acute MI (%) 62.5% 48.3% 0.02*
LVH (%) 65.6% 74.2% 0.18
Medico-Legal Referral (%) 17.2% 54.2% <0.001*
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DISCUSSION

This research reviewed the main findings, patterns,
and legal implications of sudden cardiac deaths in
people with both hypertension and diabetesa group
that is at high risk because of their cardiovascular
vulnerability. They provide important understanding
of the populations, broad reasons for death, and
criminal investigation concerns involving SCD in
patients with these other conditions. Most victims of
SCD were men, according to the study, with around
three-quarters being aged 58. The majority of cases
happened among men 50-69, so middle-aged men
with hypertension and diabetes are especially at risk
for sudden heart problems. Research shows that in
men, who have had metabolic and vascular ailments
for some time, the chance of cardiovascular diseases
increases around age 60 [12]. In our study, autopsy
identified acute MI as the main reason for death in
about half of all cases. There were many cases of
cardiac arrhythmias and cardiomyopathies, together
leading to over one-third of all deaths [13]. Earlier
studies showed that ischemic heart diseasewhich may
not show symptoms until it’s too latewas most often
the explanation for death in people with hypertension
or diabetes [14]. Furthermore, myocardial fibrosis and
healed old Mls observed in 41% and 24% of cases
show persistent silent injury potentially caused by
repeated ischemia or lasting high  blood
pressure.Pathological changes were widespread.
Seventy-three percent of the cases had left ventricular
hypertrophy, and sixty-four percent showed signs of
atherosclerosis of the coronary arteries, features
commonly seen from chronic hypertension and
diabetes-related heart changes. Like previous studies,
results from these searches related LVH and
multivessel atherosclerosis to a higher risk of SCD,
especially in patients with hard-to-control blood
pressure and high blood sugar levels [15-16]. How
people died showed a worrying trend: Eighty percent
of Sudden Cardiac Deaths (SCD) took place outside a
hospital, most commonly at home. Deaths suffered in
public and while traveling caused even greater
difficulties in helping the victims fast. Likewise,
previous population research has shown that the
majority of heart arrests take place outside medical
settings and that help is usually not available for CPR
[17]. Because of this, it stresses the need to have more
community-focused strategies, such as defibrillators
in many places, major improvements in bystander
CPR, and improved early identification of risks during
outpatient care. We looked into the legal implications
of these deaths during our study [18]. More than half
(49%) of the cases saw a medico-legal referral, often
because the collapse or death occurred in public
without witnesses. About one-quarter of legal
autopsies were requested after urgent care center
referrals when the cause was difficult to determine.
Like other studies, these data confirmed that SCD in
hypertensive-diabetic cases frequently draws attention
from the law due to its sudden and usually
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undocumented symptoms [19]. Even though there
were fewer cases of relatives suspecting harm and
deaths among inmates, police looked into them
carefully. The chances of an acute MI were greater in
in-hospital cases (62.5%) than in out-of-hospital cases
(48.3%). Likely, this was because of the availability of
better testing and early treatment (p = 0.02). About
half of patients who passed away in the field received
a medico-legal referral, as opposed to just 17% who
died in the hospital. p < 0.001 proves that there are
many legal and ethical problems related to deaths
without Medical personnel immediately available.
They found that, while the actual health issues were
the same, the rate of finding and statistically proving
them was not [20]. But, this study still comes with
certain limitations. Looking back over the study, they
used old records that may have had pieces of data
missing or uncertain diagnoses. It did not use
advanced methods in studying the tissue or harmful
effects and did not provide data on any follow-up care
or remembering treatments, which plays a part in the
results.

CONCLUSION

It is concluded that sudden cardiac death in adults
with hypertension and diabetes most commonly
affects middle-aged males and is predominantly
caused by acute myocardial infarction, arrhythmias,
and cardiomyopathy. Structural cardiac abnormalities
such as left ventricular hypertrophy and coronary
artery atherosclerosis were prevalent in autopsied
cases, highlighting the chronic cardiovascular damage
associated with these comorbidities. A significant
proportion of deaths occurred outside hospital
settings, often unwitnessed, leading to a high rate of
medico-legal investigations.
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