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ABSTRACT

Forensic medicine frequently addresses deaths that are sudden, unexpected, 
or� legally� signi𿿿cant,� with� a� substantial� proportion� attributable� to� clinically�
signi𿿿cant�natural�diseases.�These�include�cardiovascular,�neurological,�endocrine,�
and infectious conditions, which can pose diagnostic challenges in differentiating 
natural from unnatural causes of death. Sudden cardiac death (SCD), often the 
most common natural cause, requires careful assessment to rule out external 
triggers and to identify underlying heritable disorders through postmortem 
genetic testing. Neurological conditions such as epilepsy, particularly sudden 
unexpected death in epilepsy (SUDEP), and acute metabolic derangements 
including diabetic ketoacidosis or adrenal crisis, demand targeted pathological 
and biochemical evaluation. Infectious diseases ranging from fulminant bacterial 
infections to emerging viral pathogens like SARS-CoV-2 carry both medico-
legal and public health implications, with the forensic pathologist serving as a 
sentinel for disease surveillance. The interplay between clinical pathophysiology, 
forensic investigation, and public health response underscores the need for a 
multidisciplinary approach. This narrative review synthesizes current knowledge 
on the forensic relevance of diseases spanning from SCD to infectious outbreaks, 
highlighting investigative strategies, diagnostic challenges, and preventive 
opportunities. 
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INTRODUCTION
Forensic medicine plays a pivotal role 
in investigating deaths that are sudden, 
unexpected, or have legal implications. 
While trauma and external causes are often 
central� to� forensic� evaluations,� a� signi𿿿cant�
proportion of medico-legal autopsies reveal 
clinically� signi𿿿cant� natural� diseases as the 
cause of death, particularly those affecting  
the cardiovascular, neurological, endocrine, 
and infectious systems.1 These cases present a 
unique intersection between clinical medicine 
and forensic pathology, where understanding 
the pathophysiology of disease is crucial 
not only for diagnosis but also for accurate 
determination of the cause and manner of 
death.

Sudden cardiac death (SCD) is among 
the most frequently encountered natural 
deaths in forensic practice, accounting for up 
to 50% of sudden natural deaths in adults.2 
Its forensic relevance is underscored by 
the need to differentiate between natural 
causes and potential external triggers such 
as physical stress, toxic exposures, or foul 
play. Moreover, inherited channelopathies 
and cardiomyopathies, especially in young 
individuals, necessitate postmortem genetic 
testing (molecular autopsy) to prevent further 
familial tragedies.3

Beyond cardiovascular events, neurological 
conditions such as epilepsy may lead to 
sudden unexpected death in epilepsy (SUDEP), 
a phenomenon often underrecognized unless 
speci𿿿cally� investigated� postmortem.4 
Similarly, acute metabolic derangements 
like diabetic ketoacidosis or adrenal crisis 
can mimic or mask fatal events and require 
meticulous pathological and biochemical 
assessment.5

Importantly, infectious diseases, historically 
and in recent times, have been responsible 
for both isolated deaths and global mortality 
events. The COVID-19 pandemic, for example, 
highlighted the forensic responsibilities not 
only in determining cause of death but also 
in� biosafety,� disease� noti𿿿cation,� and� legal�
reporting during health emergencies.6 In 
cases of sudden deaths due to undiagnosed 
infections like meningococcemia, malaria, 
or viral myocarditis, the forensic pathologist 
serves a dual role: medico-legal evaluator and 
sentinel for public health surveillance.7

Moreover, the distinction between natural 
disease and unnatural death (e.g., poisoning 
mimicking sepsis or hypoglycemia due to 
foul play) is essential in forensic assessment. 
Here, thorough toxicological screening, 
histopathological examination, and clinical 
correlation are indispensable to reach a valid 
medico-legal opinion.8

This narrative review aims to explore the 
forensic implications of various clinically 
signi𿿿cant� diseases,� spanning� from� sudden�
cardiac death to infectious disease outbreaks. 
It emphasizes the need for a multidisciplinary 
approach combining clinical knowledge, 
forensic expertise, public health insight, and 
ethical considerations in the investigation of 
such deaths. Recognizing the spectrum of 
natural� diseases� with� forensic� signi𿿿cance� is�
critical for advancing justice, safeguarding 
public health, and improving preventive 
strategies.

METHODS
This narrative review synthesizes literature 

on the forensic implications of selected 
diseases, including sudden cardiac death 
(SCD), sudden unexpected death in epilepsy 
(SUDEP), acute metabolic derangements, and 
infectious disease outbreaks. Sources were 
identi𿿿ed�from�PubMed,�Scopus,�and�Google�
Scholar, focusing on studies, reviews, and 
forensic case reports relevant to medico-legal 
autopsies.

RESULTS

Sudden Cardiac Death: A Forensic Perspective
Sudden cardiac death (SCD)� is� de𿿿ned� as�

an unexpected death due to cardiac causes 
occurring within one hour of symptom onset 
(if witnessed) or within 24 hours of the person 
being seen alive and well (if unwitnessed).9 It 
represents a major global health concern, with 
estimates suggesting that SCD accounts for  
15–20% of all deaths in industrialized nations.10 

In forensic practice, SCD is among the most 
frequently encountered causes of sudden 
natural death, often presenting with no prior 
clinical history and requiring comprehensive 
autopsy and ancillary testing to ascertain the 
cause.
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Etiology and Forensic Importance
The most common cause of SCD in adults is 

ischemic heart disease, particularly coronary 
artery disease (CAD), which is responsible 
for nearly 80% of cases in individuals over  
35 years of age.11 Coronary artery thrombosis, 
atherosclerotic plaque rupture, or acute 
myocardial� infarction� may� be� identi𿿿ed� at�
autopsy, often with minimal or no preceding 
clinical symptoms.

In younger individuals (<35 years), non-
ischemic causes are more prominent and 
include hereditary cardiomyopathies (e.g., 
hypertrophic cardiomyopathy, arrhythmogenic 
right ventricular cardiomyopathy), congenital  
coronary anomalies, and primary 
arrhythmogenic disorders such as long 
QT syndrome, Brugada syndrome, and 
catecholaminergic polymorphic ventricular 
tachycardia (CPVT).12 These conditions may 
leave minimal or no gross morphological 
changes, making postmortem genetic testing 
often referred to as a “molecular autopsy” an 
essential tool for diagnosis and for identifying 
at-risk family members.13

Autopsy Findings and Investigative Approach
The forensic evaluation of suspected SCD 

involves a systematic autopsy, with careful 
examination of:

• Coronary arteries (for atherosclerosis, 
thrombosis)

• Myocardium (for scarring, hypertrophy, 
inÁammation).

• Cardiac valves and conduction system.
• Histological sampling of myocardium  

(to detect myocarditis, cardiomyopathies).
• Retention of blood and tissue for 

toxicology and genetic analysis.3

In cases with negative gross and microscopic 
𿿿ndings� (i.e.,� “autopsy-negative� sudden�
death”), the possibility of primary electrical 
disorders must be considered, necessitating 
molecular studies.14 Ancillary investigations 
such as vitreous electrolyte analysis, 
toxicological screening, and histochemistry 
may assist in excluding other causes such as 
hypokalemia, drug overdose, or metabolic 
derangements.

MEDICOLEGAL IMPLICATIONS
The forensic implications of SCD are 

signi𿿿cant:

• Classi𿿿cation� of� death: Differentiating 
between natural, accidental (e.g., drug-
induced arrhythmia), and undetermined 
manner of death.

• Public health surveillance: Sudden 
deaths in the young may signal hereditary 
disorders; reporting and family screening 
are essential.

• Insurance and legal cases: Accurate cause 
of�death�determination�inÁuences�claims,�
criminal proceedings, and malpractice 
litigation.

Occupational relevance: SCD in high-
risk occupations (e.g., pilots, athletes) may 
necessitate institutional or policy review.15

Furthermore, the increasing role of 
point-of-care cardiac devices, implantable 
de𿿿brillators, and pacemakers introduces 
the need for expertise in device interrogation 
postmortem, especially when malfunction or 
failure is suspected.

2. Neurological Conditions with Forensic 
Relevance

Sudden death due to neurological disorders 
presents a distinct challenge in forensic 
medicine. These deaths may be unwitnessed, 
lack preceding symptoms, and often have subtle 
or�absent�anatomical�𿿿ndings�at�autopsy.�Despite�
this, neurological conditions particularly 
epilepsy, cerebrovascular events, and central 
nervous system infections represent important 
causes of natural death requiring careful 
forensic scrutiny.

i. Sudden Unexpected Death in Epilepsy 
(SUDEP)
SUDEP�is�de𿿿ned�as�the�sudden,�unexpected,�

non-traumatic, and non-drowning death 
in patients with epilepsy, with or without 
evidence of a seizure, and in whom postmortem 
examination does not reveal a structural or 
toxicological cause of death.16 It is considered 
the leading cause of epilepsy-related mortality, 
accounting for 8–17% of deaths in individuals 
with epilepsy, particularly those with 
uncontrolled or frequent generalized tonic-
clonic seizures.17

From a forensic perspective, SUDEP is often 
a diagnosis of exclusion. Key autopsy features 
may include:

• Pulmonary edema and visceral 
congestion�(non-speci𿿿c�𿿿ndings)
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• Occasional tongue biting or abrasions 
consistent with a recent seizure

• No anatomical brain abnormalities in 
many cases

Death is thought to result from seizure-
induced cardiac arrhythmias, central 
apnea, or autonomic dysfunction.18 While 
histopathology may reveal hippocampal 
sclerosis or other epilepsy-related changes, 
the� absence� of� gross� 𿿿ndings� underscores�
the importance of integrating clinical history, 
toxicology, scene investigation, and witness 
reports into the forensic assessment.

ii. Cerebrovascular Accidents and Intracranial 
Haemorrhage

Sudden deaths from acute strokes, especially 
subarachnoid haemorrhage (SAH) and 
intracerebral haemorrhage (ICH), may be 
misinterpreted in forensic cases as resulting 
from trauma, intoxication, or other unnatural 
causes. SAH due to ruptured aneurysms can 
occur in young, previously healthy individuals 
and may present with sudden collapse and 
rapid death.18

Autopsy must include:
• Careful dissection of the circle of Willis to 

identify aneurysms
• Examination for hypertensive vasculopathy
• Consideration of coagulopathies or 

drug-induced hemorrhagic risk (e.g., 
anticoagulants)

In some cases, traumatic head injury may 
coexist or be misattributed when spontaneous 
hemorrhage was the actual cause, leading to 
legal and investigative implications.5

iii. Central Nervous System (CNS) Infections
Acute meningoencephalitis due to bacterial, 

viral, or parasitic infections can lead to sudden 
deterioration and death, sometimes with 
minimal prodromal symptoms. Organisms 
like Neisseria meningitidis, Herpes simplex 
virus, and Plasmodium falciparum (cerebral 
malaria) are known culprits.7

Forensic considerations include:
• Lumbar puncture or sampling of 

cerebrospinal�Áuid�(CSF)�postmortem
• Brain histopathology to detect 

inÁammation,�hemorrhage,�or�edema
• Microbiological testing (PCR, culture) to 

identify the causative agent

These cases may raise public health concerns, 
particularly if involving communicable or 
noti𿿿able�diseases,�and�may�require�immediate�
noti𿿿cation�to�authorities.19

iv. Seizure Mimics and Metabolic/
Structural Brain Lesions

Other neurologically related forensic 
challenges include:

• Hypoglycemia-induced seizures (e.g., 
insulin overdose or insulinoma)

• Tumors, especially in the brainstem, 
which may cause sudden death through 
pressure effects

• Toxic encephalopathy from drugs, 
alcohol, or poisons

Differentiating between natural and 
unnatural neurologic causes of death is 
essential, especially when foul play, substance 
use, or medical negligence is suspected.

Medicolegal Implications
• Cause and manner of death must be 

determined with caution in deaths with 
minimal�neuropathological�𿿿ndings.

• SUDEP may have implications in sudden 
deaths in custody or hospital settings.

• Deaths from communicable CNS 
infections may necessitate immediate 
infection control measures and public 
health alerts.

• Toxicological analysis is crucial to rule 
out� or� con𿿿rm� poisoning� or� substance-
related seizures.

3.  Metabolic and Endocrine Disorders with 
Forensic Relevance

Sudden and unexpected deaths due to 
metabolic and endocrine disorders are often 
overlooked in forensic practice, primarily due 
to� their� non-speci𿿿c� postmortem� 𿿿ndings.�
These conditions, however, can be rapidly 
fatal and are diagnostically challenging, 
particularly in unwitnessed deaths. A thorough 
understanding of metabolic pathophysiology 
and appropriate postmortem investigations 
are� essential� to� avoid� misclassi𿿿cation� and�
ensure accurate determination of cause and 
manner of death.

i. Diabetic Ketoacidosis (DKA) and 
Hypoglycemia

Diabetes mellitus, a common endocrine 
disorder, may lead to fatal outcomes such as 
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diabetic ketoacidosis (DKA) or hypoglycemic 
coma, particularly in individuals with insulin-
dependent diabetes or those with poor 
treatment adherence. DKA is characterized by:

• Severe�insulin�de𿿿ciency
• Hyperglycemia, ketosis, and metabolic 

acidosis
• Clinical presentation of dehydration, 

altered mental status, and vomiting
From a forensic perspective, DKA can result 

in sudden collapse, particularly in young 
adults. Autopsy�𿿿ndings�may�be�non-speci𿿿c�
and include:

• Dehydration (dry mucosa, sunken eyes)
• Fatty liver
• Gastric mucosal hemorrhages (stress 

erosions)
• Cerebral edema in prolonged cases20

Postmortem diagnosis requires biochemical 
testing of vitreous humor glucose and ketones, 
blood� β-hydroxybutyrate,� and glycated 
hemoglobin (HbA1c) to assess chronic glycemic 
control.21

Conversely, fatal hypoglycemia either 
due to insulin overdose, oral hypoglycemic 
agents, or insulinoma may present without 
gross�𿿿ndings.�It�may�be�a�result�of:

• Iatrogenic overdose (accidental or suicidal)
• Homicide (rare but documented)
• Factitious disorder (Munchausen’s syndrome)
In such cases, insulin and C-peptide 

levels from peripheral and central blood, as 
well as scene investigation, are essential to 
differentiate endogenous from exogenous 
insulin sources.22

ii.�Adrenal�Insuf𿿿ciency�(Addisonian�Crisis)
Acute adrenal� insuf𿿿ciency, also known 

as Addisonian crisis, is a life-threatening 
condition resulting from:

• Adrenal destruction (e.g., tuberculosis, 
autoimmune adrenalitis)

• Chronic corticosteroid withdrawal
• Acute stress (e.g., infection or trauma in 

known Addison’s disease)
Clinically, it presents with hypotension, 

vomiting, confusion, and electrolyte imbalance 
(hyponatremia, hyperkalemia). Forensically, 
Addisonian crisis may cause sudden 

unexpected death, especially if undiagnosed 
or inadequately treated.
Autopsy�𿿿ndings�may�include:
• Darkening of skin and mucosa (due to 

melanocyte-stimulating hormone)
• Small or atrophic adrenal glands
• Electrolyte disturbances on biochemical 

analysis
• Cerebral edema or shock changes.23

Diagnosis may require adrenal histology, 
electrolyte analysis (vitreous and blood), and 
cortisol assays.

iii. Thyroid Storm and Myxedema Coma
Severe derangements in thyroid function 

can be fatal:
• Thyroid storm, a hypermetabolic state 

due to untreated hyperthyroidism, leads 
to tachyarrhythmia, hyperthermia, and 
multiorgan failure.

• Myxedema coma, the extreme presentation 
of hypothyroidism, manifests as 
hypothermia, bradycardia, and coma.

Autopsy� 𿿿ndings� are� often� non-diagnostic.�
Enlarged� or� 𿿿brotic� thyroid,� pericardial�
effusion, and macroglossia may be seen. 
Biochemical testing (e.g., postmortem T3/T4 
levels)�is�dif𿿿cult�due�to�postmortem�changes�
but may be supportive.24

iv. Electrolyte Imbalances and Sudden 
Death

Severe electrolyte disturbances, such as 
hyperkalemia, hyponatremia, or hypocalcemia, 
can cause fatal cardiac arrhythmias. These may 
result from:

• Renal failure
• Vomiting/diarrhea
• Diuretic misuse
• Syndrome of inappropriate antidiuretic 

hormone secretion (SIADH)
These deaths often present with no obvious 

morphological clues. Postmortem biochemical 
analysis of vitreous and serum electrolytes is 
vital to ascertain the cause.25

Medicolegal Relevance
Neglected chronic illness or medication 

noncompliance may have legal implications in 
custodial or hospital deaths.
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Factitious hypoglycemia or insulin overdose 
may raise suspicion of suicide, homicide, or 
medical malpractice.

Sudden death in diabetics or endocrinopathy 
patients requires a high index of suspicion 
to� avoid� misclassi𿿿cation� as� unnatural� or�
unexplained.

Accurate diagnosis is essential for insurance 
disputes, hospital audits, and public health 
statistics.

4. Infectious Diseases and Forensic 
Implications
Infectious� diseases� are� a� signi𿿿cant� and�

often underrecognized cause of sudden 
death. While many infections follow a typical 
clinical course, others may present with 
rapid deterioration or fulminant systemic 
involvement, resulting in unexpected death 
even in previously healthy individuals. 
Forensic pathologists play a critical role not 
only in determining the cause of death but also 
in disease surveillance, infection control, and 
public�health�noti𿿿cation,�particularly during 
outbreaks, epidemics, or bioterrorism events.

i. Sudden Death Due to Infectious Diseases
Certain infections are notorious for causing 

rapid or sudden death, often before clinical 
diagnosis or treatment can be initiated. 
Examples include:

• Meningococcemia (Neisseria meningitidis): 
causes fulminant septicemia and shock, 
with petechial rash, adrenal hemorrhage 
(Waterhouse-Friderichsen syndrome), 
and widespread organ involvement.26

• Cerebral malaria (Plasmodium falciparum): 
associated with rapid coma, seizures, and 
death due to microvascular occlusion and 
cerebral edema.27

• Viral myocarditis (e.g., Coxsackie B virus): 
may cause arrhythmias and sudden 
cardiac death, especially in young adults.28

• Sepsis of unknown origin: may lead to 
multi-organ failure and sudden demise.

At�autopsy,�𿿿ndings�include:
• Petechiae and purpura
• Splenomegaly, hepatomegaly
• Microthrombi in vital organs
• Hemorrhagic adrenal glands
• Lung congestion, pneumonia, or diffuse 

alveolar damage.
Histopathology and microbiological cultures 

(blood, CSF, lung tissue) are essential. PCR-based 
testing and immunohistochemistry can aid in 
pathogen detection when cultures are negative.

ii. Forensic Role in Infectious Disease 
Outbreaks

In the context of epidemics or pandemics 
(e.g., COVID-19,� Ebola,� inÁuenza,� Nipah�
virus), forensic pathology has a broader public 
health function:

• Determining cause of death in the absence 
of prior testing

• Identifying novel or emerging pathogens
• Supporting epidemiological investigations
• Ensuring�accurate�death�certi𿿿cation�and�

reporting
The COVID-19 pandemic highlighted the 

critical role of autopsies in understanding 
disease pathology, including:

• Pulmonary thromboembolism
• Microvascular injury
• Secondary infections 

Despite concerns about biosafety, numerous 
studies showed that minimally invasive or 
full autopsies, when done under appropriate 
precautions, are safe and invaluable.6,29

iii. Biosafety and Ethical Considerations
Handling potentially infectious cadavers 

requires adherence to biosafety protocols, 
including:

• Personal protective equipment (PPE)
• Autopsy room ventilation and 

disinfection
• Use of minimally invasive sampling in 

high-risk settings
Guidelines from the WHO, CDC, and 

national forensic associations recommend 
risk� strati𿿿cation�of� cases� and� emphasize� the�
need for infection control and documentation 
during autopsy procedures.30

iv. Infectious Diseases with Medicolegal 
Relevance

Certain infectious deaths may raise legal or 
investigative questions, such as:

• Nosocomial infections (e.g., ventilator-
associated pneumonia, catheter-related 
sepsis)
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• Neglect or delay in treatment (e.g., 
tuberculosis in custodial settings)

• Bioterrorism or intentional exposure 
(e.g., anthrax)

• Sudden infant death associated with 
infections (e.g., RSV, pertussis)

These deaths require a multidisciplinary 
approach involving forensic pathologists, 
microbiologists,� and�public�health�of𿿿cials� to�
rule out malpractice, negligence, or intentional 
harm.
v.� Death� Noti𿿿cation� and� Public� Health�

Reporting
In many jurisdictions, deaths due to 

infectious� or� noti𿿿able� diseases� must be 
reported to health authorities. The forensic 
pathologist acts as a sentinel for:

• Outbreak detection
• Surveillance of vaccine preventable 

diseases
• Identi𿿿cation�of�drug-resistant�organisms
For� example,� forensic� identi𿿿cation� of�

tuberculosis, HIV/AIDS, or rabies may prompt 
contact tracing, prophylaxis, or public health 
interventions.7

5. Substance Abuse and Toxicological 
Causes of Sudden Death
Substance-related� deaths� are� a� signi𿿿cant�

component of forensic casework worldwide. 
These deaths may result from accidental 
overdose, suicide, homicide, or therapeutic 
misadventure.�Clinically�signi𿿿cant�substances�
ranging from prescription medications and 
illicit drugs to alcohol and poisons can mimic 
natural disease, trigger fatal arrhythmias, 
or lead to multi-organ failure. Accurate 
toxicological analysis, coupled with scene 
investigation and medical history, is crucial in 
determining the cause and manner of death.

i. Opioids and Central Nervous System 
Depressants

Opioid overdose remains a global epidemic, 
with synthetic opioids (e.g., fentanyl, 
carfentanil) causing a dramatic rise in deaths 
due to their extreme potency.31 Common 
opioids include:

• Heroin
• Methadone
• Morphine

• Prescription opioids (e.g., oxycodone, 
hydrocodone)

• Fentanyl analogues
Mechanism of death: Respiratory depression 

leading to hypoxia and cardiac arrest. 
Autopsy�𿿿ndings:

• Pulmonary and cerebral edema
• Frothy pulmonary exudates
• Needle marks or scars (if injected)
• Minimal� or� no� signi𿿿cant� pathology� in�

acute deaths
Con𿿿rmatory�diagnosis�requires�toxicological 

screening of blood, urine, and tissue samples, 
with�quanti𿿿cation�to�assess�toxicity�levels.32

Other CNS depressants like benzodiazepines, 
barbiturates, and alcohol can contribute to or 
exacerbate opioid toxicity, especially in poly-
drug abuse cases.

ii. Stimulants and Sympathomimetics
Substances like cocaine, methamphetamine, 

and MDMA (ecstasy) stimulate the sympathetic 
nervous system and may result in:

• Seizures
• Hyperthermia
• Malignant arrhythmias
• Cerebral hemorrhage
• Sudden cardiac death
Cocaine in particular is associated with 

myocardial ischemia, aortic dissection, and 
cardiomyopathy, even in young individuals.33

Autopsy may reveal:
• Enlarged heart, left ventricular 

hypertrophy
• Coronary artery spasm or thrombosis
• Cerebral hemorrhage (especially with 

amphetamines)
• Rhabdomyolysis
Detection relies on toxicology (LC-MS/MS 

or GC-MS) and metabolite analysis. Scene 
𿿿ndings�(drug�paraphernalia,�white�powders,�
heating devices) provide critical context.

iii. Alcohol-Related Deaths
Acute alcohol intoxication may be fatal at 

blood alcohol concentrations >300–400 mg/
dL. Alcohol may cause:

• Respiratory depression
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• Aspiration
• Hypoglycemia
• Hypothermia
Chronic alcohol use contributes to:
• Liver cirrhosis
• Gastrointestinal hemorrhage
• Cardiomyopathy
• Wernicke-Korsakoff syndrome
Autopsy� 𿿿ndings� may� include� fatty� liver,�

gastric erosions, dilated heart, or cerebral 
atrophy. Blood ethanol and vitreous humor 
ethanol levels assist in determining ante-
mortem alcohol consumption.34

iv. Prescription Medications and 
Therapeutic Drug Toxicity

Deaths from prescribed drugs, either due to 
overdose or adverse reactions, are increasingly 
common. Common agents include:

• Antidepressants (e.g., amitriptyline, SSRIs)
• Antipsychotics (e.g., clozapine, haloperidol)
• Anticonvulsants
• Cardiac medications (e.g., digoxin, beta-

blockers)
Torsades de pointes, QT prolongation, or 

serotonin syndrome may be fatal and present 
without� clear� anatomic� 𿿿ndings.� Toxicology�
and electrolyte analysis are vital.

v. Poisonings and Intentional Toxic 
Exposure

Intentional poisonings, either homicidal or 
suicidal, demand a high index of suspicion. 
Common poisons include:

• Organophosphates (pesticides): 
cholinergic crisis, respiratory failure

• Cyanide: cellular hypoxia, bright red 
blood, bitter almond odor

• Carbon monoxide: cherry red livor 
mortis, brain hypoxia

• Arsenic and heavy metals: gastrointestinal 
symptoms, cardiac arrhythmias, peripheral 
neuropathy

Advanced toxicological methods (e.g., 
atomic absorption spectroscopy, ELISA, mass 
spectrometry) are necessary for detection. 
Scene investigation (chemical containers, 
suicide notes, suspicious food/drinks) is 
critical.

Medicolegal Considerations
• Manner of death (accident, suicide, 

homicide, undetermined) has legal 
implications for insurance, criminal 
liability, and public health.

• Prescription monitoring and potential 
medical negligence may be investigated.

• Deaths in custody or rehabilitation 
centers involving substance abuse carry 
institutional accountability.

• Emerging synthetic drugs and designer 
compounds (e.g., synthetic cannabinoids, 
novel opioids) pose detection challenges 
and require updated forensic protocols.35

6. Pediatric and Geriatric Considerations in 
Forensic Medicine

Deaths in both pediatric and geriatric 
populations present unique forensic 
challenges. These age groups are vulnerable 
due to physiological, developmental, or social 
factors and often lack overt signs of disease 
or trauma. Accurate differentiation between 
natural disease, accidental death, neglect, or 
abuse is essential in both settings, necessitating 
meticulous forensic evaluation.

i. Pediatric Forensic Considerations
a. Sudden Unexpected Infant Death (SUID) 

and Sudden Infant Death Syndrome (SIDS)
SUID refers to any sudden and unexpected 

death of an infant under one year of age 
that remains unexplained after a thorough 
investigation. SIDS is a subset of SUID with 
no�identi𿿿able�cause�even�after:

• Complete autopsy
• Death scene investigation
• Review of clinical history
SIDS remains a diagnosis of exclusion. Key 

forensic�𿿿ndings�are�often�non-speci𿿿c:
• Intrathoracic petechiae
• Mild pulmonary edema
• Unremarkable external appearance
Risk factors include prone sleeping, co-

sleeping, maternal smoking, and prematurity.36 

Differentiating SIDS from accidental 
suffocation, undetected infection, or 
infanticide�is�crucial�and�often�dif𿿿cult�without�
comprehensive scene investigation.37

ii.  Pediatric Infections and Metabolic Disorders
Children may die suddenly from conditions 
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such as:
Fulminant sepsis (e.g., meningococcemia, 

pneumonia)
• Inborn errors of metabolism (e.g., 

urea cycle defects, fatty acid oxidation 
disorders)

• Cardiac channelopathies or congenital 
anomalies

Forensic examination must include:
• Screening for metabolic diseases (e.g., 

tandem mass spectrometry)
• Genetic analysis
• Cultures and PCR for infections
iii. Child Abuse and Neglect
Forensic practitioners must be vigilant for 

signs of non-accidental injury, such as:
• Retinal hemorrhages
• Subdural hematomas
• Fractures at different healing stages
• Malnutrition or dehydration
Neglect-related deaths (e.g., from untreated 

infections or diabetes) may be mistaken 
for natural causes. In all suspected cases, 
multidisciplinary collaboration with child 
protection services is mandated.38

iv. Geriatric Forensic Considerations
a. Natural Deaths vs. Elder Abuse
Elderly individuals may die suddenly due to:
• Cardiovascular events
• Stroke
• Infections (e.g., pneumonia, urosepsis)
• Polypharmacy-related complications
However, signs of elder abuse or neglect 

can mimic or be masked by natural pathology. 
Key forensic indicators include:

• Pressure ulcers
• Dehydration and malnutrition
• Bruising, lacerations, or fractures
• Poor hygiene
Documentation and differentiation between 

injury�from�falls�vs.�inÁicted�trauma�is�critical.39

b. Polypharmacy and Iatrogenic Deaths
The elderly often use multiple medications, 

increasing the risk of:
• Drug-drug interactions

• Adverse drug events (e.g., bleeding with 
anticoagulants, CNS depression with 
sedatives)

• Cumulative toxicity
Autopsy must include detailed toxicological 

analysis, review of medical history, and 
assessment of medical care quality.
c.�Missed�or�Misclassi𿿿ed�Causes�of�Death
Conditions like hip fractures, stroke, or 

silent myocardial infarction may lead to 
a rapid decline but appear clinically subtle 
or overlooked. Cognitive impairment and 
atypical presentations complicate diagnosis 
and care. In custodial or care home settings, 
deaths from neglect, over-sedation, or delayed 
intervention may carry legal consequences.40

Medicolegal Implications
• Mandatory reporting: Child and elder 

abuse cases often have legal reporting 
requirements.

• Death� certi𿿿cation:� Misclassi𿿿cation� of�
pediatric or elderly deaths can distort 
public health data.

• Institutional accountability: Deaths in 
foster care, nursing homes, or hospitals 
require thorough review.

• Insurance and inheritance disputes: 
Accurate cause-of-death attribution is 
essential in contested legal scenarios.

7. Legal and Ethical Considerations 
in Forensic Investigation of Clinically 
Signi𿿿cant�Diseases

The forensic investigation of deaths due to 
clinically� signi𿿿cant� natural� diseases� ranging�
from sudden cardiac death to infectious 
outbreaks� is� not� limited� to� scienti𿿿c� and�
pathological analysis. It is equally shaped by 
legal mandates, ethical responsibilities, and 
public health obligations. Balancing the goals 
of� justice,� truth-𿿿nding,� privacy,� and� societal�
safety is essential, particularly when dealing 
with sensitive causes of death or deaths 
occurring in institutional or custodial settings.

Determination of Cause and Manner of Death
Legally, the cause of death refers to the 

medical condition or injury leading to death, 
while the manner of death (natural, accidental, 
suicidal, homicidal, or undetermined) carries 
legal and social implications.
When� clinically� signi𿿿cant� diseases� are�
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involved, distinguishing:
• Natural deaths (e.g., myocardial 

infarction)
• From accidental (e.g., insulin overdose)
• Or homicidal acts masked as medical 

conditions
is� vital� to� justice.� Errors� in� classi𿿿cation�

can lead to miscarriage of justice, insurance 
fraud, or failure to detect preventable causes, 
such as iatrogenic or nosocomial deaths.41

Consent and Autopsy in Medico-Legal 
Contexts

In many countries, medico-legal autopsies 
are mandated by law for certain deaths, 
irrespective of family consent. These include:

• Sudden and unexplained deaths
• Deaths in custody or hospitals within 24 

hours of admission
• Deaths due to suspected medical 

negligence or infectious outbreaks
However, ethical dilemmas may arise when:
• Families object to postmortem due to 

religious or cultural reasons
• Genetic or sensitive information (e.g., 

HIV status, inherited conditions) is 
revealed

In such cases, communication, legal 
frameworks, and judicial oversight guide 
decisions. In some systems, minimally 
invasive autopsies or virtual autopsies (using 
CT/MRI) may offer acceptable alternatives.42

Con𿿿dentiality�and�Disclosure
The forensic pathologist has dual responsibilities:
• Maintain con𿿿dentiality of sensitive 

𿿿ndings� (e.g.,� HIV,� STDs,� genetic�
predispositions)

• Disclose relevant information to:
� ○� Legal�authorities
� ○� �Public� health� departments� (in�

noti𿿿able�diseases)
� ○� �At-risk� family� members� (e.g.,� in�

sudden cardiac death due to inherited 
channelopathies)

The ethical principle of duty to warn must be 
balanced�with� patient/family� con𿿿dentiality,�
often requiring institutional guidelines or legal 
backing.43

Public Health and Outbreak Response
In deaths due to infectious diseases, ethical 

and legal considerations include:
• Timely reporting to public health authorities
• Contact tracing and community alerts
• Protecting the rights and dignity of the 

deceased and their families
During outbreaks (e.g., COVID-19, Ebola), 

autopsies become high-risk procedures, 
necessitating clear protocols on biosafety, 
informed consent, and body handling.30

Genetic Testing and the “Molecular Autopsy”
Postmortem genetic testing is increasingly 

used in deaths involving:
• Sudden arrhythmic death
• Pediatric metabolic disorders
• Heritable cardiomyopathies
While it helps in establishing cause and 

offers predictive value for family members, it 
raises legal questions:

• Who owns the deceased’s genetic data?
• Can�𿿿ndings�be�disclosed�without�prior�

consent?
• Should family members be informed of 

actionable mutations?
Guidelines from organizations like the 

European Society of Human Genetics suggest 
that� clinically� actionable� 𿿿ndings� may� be�
disclosed if they impact living relatives, even 
without prior consent, under the “duty to 
rescue” principle.44

Deaths in Custody and Institutional Settings
Deaths in prisons, police custody, psychiatric 

facilities, and nursing homes are under 
heightened scrutiny. Key legal and ethical 
requirements include:

• Independent and impartial autopsy
• Documentation of injuries or neglect
• Assessment for medical neglect, over-

sedation, or untreated disease
• Transparent communication with the 

deceased’s family and legal counsel
Failure to perform proper investigation can 

lead to allegations of cover-up, institutional 
liability, or human rights violations.45

Role in Legal Proceedings
The forensic pathologist may be called upon 

as an expert witness in:
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Criminal trials (e.g., homicide vs. natural 
death)

Civil suits (e.g., medical negligence, 
insurance disputes)

Inquests and judicial inquiries
Their opinions must be grounded in science, 

clearly articulated, and ethically neutral. 
Overstepping interpretative boundaries or 
speculating beyond evidence can jeopardize 
legal outcomes.

CONCLUSION
The forensic investigation of deaths due 

to� clinically� signi𿿿cant� diseases� presents�
a complex interface between pathology, 
medicine, law, and ethics. While many of these 
deaths are natural in origin such as sudden 
cardiac arrest, metabolic decompensation, or 
fulminant infections their often unexpected 
presentation, absence of external trauma, and 
non-speci𿿿c�autopsy�𿿿ndings challenge even 
experienced forensic professionals.

This review underscores the critical need 
for comprehensive postmortem evaluation, 
including detailed scene investigation, clinical 

history, histopathology, and biochemical and 
toxicological testing. Special attention must be 
paid to pediatric and geriatric populations, 
where neglect, abuse, or inherited diseases may 
be�misclassi𿿿ed.� Furthermore,� deaths� during�
infectious disease outbreaks or in custodial/
institutional settings warrant heightened 
scrutiny,� both� to� determine� cause� and� to� ful𿿿ll�
public health and legal obligations.

The emergence of molecular autopsy, 
postmortem imaging, and advanced forensic 
toxicology has expanded our diagnostic 
capabilities, yet also raises new ethical and 
legal challenges particularly in relation to 
consent,� con𿿿dentiality,� and� genetic� data�
sharing. Forensic practitioners must therefore 
stay informed of evolving medicolegal 
frameworks, adapt to emerging disease 
patterns, and collaborate across disciplines to 
ensure� both� scienti𿿿c� accuracy� and� societal�
accountability.

Ultimately, recognizing the forensic 
implications�of�clinically�signi𿿿cant�diseases 
not only aids in accurate cause-of-death 
determination but also contributes to public 
health surveillance, healthcare quality 
assurance, and the pursuit of justice.

Disease 
Category

Examples Cause of Death Key Forensic Findings Medicolegal Relevance

Cardiac 
Disorders

Sudden Cardiac 
Death, Arrhythmias, 
Cardiomyopathies

Arrhythmia, ischemia, 
infarction

Myocardial scarring, coronary 
thrombosis, negative autopsy 

(channelopathies)

Genetic counseling, 
insurance claims, familial risk 

assessment

Neurological 
Conditions

Epilepsy (SUDEP), 
SAH, meningitis

Seizure, hemorrhage, 
cerebral edema

Tongue bite, cerebral 
congestion, aneurysms, 
meningitis on histology

Distinguishing natural from 
traumatic death, infectious 

disease reporting

Metabolic & 
Endocrine

DKA, 
Hypoglycemia, 

Addisonian crisis, 
Thyroid storm

Coma, electrolyte 
imbalance, shock

Dehydration, adrenal 
atrophy, cerebral edema, 
negative gross findings

Neglect, insulin overdose 
(accident/suicide/homicide), 

malpractice

Infectious 
Diseases

Meningococcemia, 
Sepsis, COVID-19, 

TB

Septicemia, ARDS, 
meningitis

Petechiae, organ congestion, 
positive cultures, histological 

inflammation

Notifiable disease reporting, 
biosafety, public health alerts

Toxicological/
Substance

Opioids, Cocaine, 
Alcohol, Prescription 

meds, Poisoning

Overdose, arrhythmia, 
respiratory arrest

Pulmonary edema, needle 
marks, empty drug 

containers, toxic levels in 
biofluids

Manner of death 
determination, legal 

accountability, emerging 
drugs

Pediatrics SIDS, metabolic 
disorders, infections, 

child abuse

Asphyxia, sepsis, 
inherited conditions

Retinal hemorrhages, 
bruising, intracranial bleeds, 

metabolic markers

Mandatory reporting, scene 
investigation, safeguarding

Geriatrics Stroke, cardiac death, 
polypharmacy, elder 

abuse

Cardiovascular, drug 
toxicity

Pressure ulcers, fractures, 
signs of neglect, cerebral 

infarcts

Institutional oversight, legal 
implications in care facilities

Legal & Ethical 
Aspects

Autopsy consent, 
genetic findings, 
deaths in custody

Various Autopsy documentation, 
toxicology, genetic samples, 

injury mapping

Consent, confidentiality, 
judicial review, ethics in 

reporting
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