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Abstract: Asphyxial deaths represent an important category in forensic pathology, involving
various mechanisms that lead to reduced oxygen exchange and cellular hypoxia. Recognizing the
morphological and histopathological alterations linked to asphyxia is crucial for proper death
certification, distinguishing it from other sudden death causes, and uncovering underlying
mechanisms like strangulation, smothering, positional asphyxia, and drowning. This review
provides an overview of the existing knowledge regarding the macroscopic, microscopic, and
additional findings typical of asphyxial deaths.
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Introduction

Asphyxia refers to a condition in which the body is deprived of adequate oxygen supply, leading
to loss of consciousness and death if unresolved. In forensic practice, asphyxial deaths are
traditionally divided into four major types: (1) mechanical asphyxia, (2) chemical asphyxia, (3)
pathological asphyxia, and (4) environmental asphyxia. Mechanical asphyxia includes
strangulation, hanging, and compression of the chest; chemical asphyxia often involves toxic
gases such as carbon monoxide; environmental asphyxia includes oxygen-depleted atmospheres;
and pathological asphyxia arises from medical illnesses impairing ventilation.

Gross (Macroscopic) Findings in Asphyxial Deaths

Macroscopic features typically linked to asphyxial deaths include:

 Cyanosis of the face and mucous membranes, which occurs due to an increase in
deoxygenated hemoglobin.
 Petechial hemorrhages, commonly found in the conjunctiva, eyelids, oral mucosa, and
visceral surfaces, resulting from the rupture of congested venules under elevated venous pressure.
 Facial congestion and edema, which are observed when there is obstruction of venous
return.
 Tardieu spots, larger areas of hemorrhage usually seen on serosal surfaces.
 Dark, fluid blood, indicative of poor oxygenation and compromised coagulation.
 Overdistended lungs, often marked by rib impressions, particularly in cases of
suffocation or smothering.
 Engorgement of internal organs, especially in the lungs, liver, spleen, and kidneys.
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While these characteristics are often mentioned, none are exclusive to asphyxia, and their
presence must be evaluated in conjunction with the circumstances and histopathological
evidence.

Histopathological (Microscopic) Findings

Microscopic examination plays a crucial role in distinguishing different types of asphyxial death.
Key histopathological characteristics include:

1. Pulmonary Findings

- “Acute pulmonary edema”, featuring proteinaceous fluid within alveolar spaces.
- “Congestion of pulmonary vessels”, often severe.
- “Rupture of alveolar septa” in some cases of increased intrathoracic pressure.
- “Intra-alveolar hemorrhage” related to capillary rupture.
- “Emphysema aquosum”, a finding common in drowning, characterized by overinflated alveoli
due to inhalation of water.

2. Hemorrhages

- “Petechial hemorrhages”, widely observed microscopically in the conjunctivae, visceral pleura,
epicardium, and thymus.
- “Extravasation around neck structures” in strangulation, including hemorrhage in strap muscles.

Special Considerations in Specific Types of Asphyxia

Hanging

In hanging, the hallmark findings include neck abrasions following the pattern of the ligature,
pale or parchment-like drying of the furrows, and soft tissue compression beneath the mark.
Histologically, hemorrhage beneath the ligature mark indicates vitality. Petechiae may be absent
in complete suspension hangings.

Strangulation

Manual and ligature strangulation often produce pronounced petechiae, facial congestion, and
hemorrhages in deeper neck tissues. Microscopic evidence of muscle fiber disruption and
hemorrhage is critical in differentiating ante-mortem force from post-mortem artifact.

Smothering and Choking

Obstruction of air passages may produce abrasions or contusions around the mouth and nose. In
smothering, petechiae are typically abundant. Histopathology may show foreign material, such
as fibers or soil, in the respiratory tract.

Drowning
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Characteristic findings include **emphysema aquosum**, watery fluid in sphenoid sinuses, and
frothy fluid in the airways. Diatom testing, while controversial, can support drowning diagnosis
when diatoms in bone marrow match environmental samples.

Ancillary Techniques in Diagnosing Asphyxia

- “Toxicological analysis’’ is indispensable, particularly in chemical asphyxia cases (e.g., carbon
monoxide levels in blood).
- “Immunohistochemistry’’, such as markers for muscle injury (e.g., desmin, actin), may help
confirm vitality of neck injuries.
- “Electron microscopy’’ can reveal ultrastructural capillary damage but is rarely required.
- “Postmortem imaging”, including CT and MRI, assists in evaluating soft tissue and internal
neck structures.

Discussion

Despite the widely recognized features associated with asphyxial deaths, few histopathological
findings are pathognomonic. Many observed changes overlap with other causes of sudden death,
such as cardiac arrest or seizures. Thus, a multidisciplinary approach—combining autopsy
findings, microscopic analysis, scene investigation, and laboratory data—is essential.

Emerging research highlights the importance of microvascular pathology and biochemical
markers of hypoxia. However, standardization of diagnostic criteria remains a challenge, and
future studies are needed to improve reliability.

Conclusion

Asphyxial deaths form a complex and varied category of forensic cases. Although macroscopic
indicators like cyanosis, congestion, and petechiae are frequently seen, microscopic analysis
offers a more detailed understanding of the death's underlying mechanisms. It is essential to
correlate histopathological findings with scene investigations and additional tests to accurately
determine the cause and manner of death.
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