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Abstract: Inert gas asphyxiation is a rarely observed form of suffocation in which the decedent 

breathes in an inert chemical, such as helium or nitrogen, in the absence of oxygen. The ultimate 

cause of death is not a result of the chemical itself, but rather from the oxygen starvation as the inert 

gas displaces vital oxygen. In this case report, a 66-year-old Caucasian female with a history of gas-

troparesis, degenerative disc disease, and chronic pain was found deceased with a plastic bag se-

cured around her head. Plastic tubing terminated inside the bag and connected to a nearby canister 

of nitrogen gas. This case study discusses the challenges in determining inert gas asphyxiation as 

the cause of death in a postmortem setting and emphasizes the importance of understanding the 

decedent’s history and context of the environment in which they were found. 
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History 

A 66-year-old Caucasian female who suffered with a history of diabetes with gastro-

paresis, degenerative disc disease and chronic pain, was found in her bed with a plastic 

bag secured around her head (Figure 1). Plastic tubing terminated inside the bag and the 

other end of the tubing was connected to a nearby cannister of nitrogen gas (Figure 2). She 

was pronounced deceased at the scene without attempted resuscitation. A suicide note 

and printed pages from the book “Final Exit” were documented at the scene near the 

body. 
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Figure 1. The decedent was found with a plastic bag wrapped around her head and secured at her 

neck. 
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Figure 2. The nitrogen gas canister found at the scene; one end of the plastic tubing was connected 

to the cannister while the other end terminated inside the plastic bag. 

An external examination was performed the following day. The decedent was a well-

developed, well-nourished adult Caucasian female, whose appearance was consistent 

with the given age of 66 years. The body measured 65 inches in length and weighed 169 

pounds. Rigor mortis was easily broken, and purple-pink fixed livor mortis was evident 

over the posterior portion of the body. The body was cold to the touch following refriger-

ation that the facility and there was no external evidence of decomposition.  

Samples of blood and vitreous were retained for toxicological testing. Postmortem 

femoral blood was negative for substances of forensic significance. 

Inert Gas Asphyxiation  

Inert gas asphyxiation is a rarely observed form of suffocation in which the decedent 

breathes in an inert chemical, such as helium or nitrogen, in the absence of oxygen1,2. The 

ultimate cause of death is not a result of the chemical itself, but rather from oxygen star-

vation. For this case, Nitrogen has a lower density compared to oxygen, and it will begin 

to replace oxygen within the body’s circulation if its concentration increases above normal 

atmospheric levels2,3. This is known as environmental hypoxia. When oxygen falls to less 

than 6% (normal: 21%) death will occur. 

When a decedent commits suicide through inert gas asphyxiation, a common method 

is to employ a plastic bag which is placed over their head and use a dual ended plastic 

tube which is inserted inside the bag and its opposite end is attached to an inert gas tank. 

This allows the tank to release its gas into the confined plastic bag3. Although utilization 

of a plastic bag is the most common material to use, other materials can be used in replace-

ment such as helmets, masks, and paper bags. Before placing the bag over their head and 

securing it, the decedent breaths out as much air as possible to allow a minimal amount 

of oxygen in their body. Furthermore, the plastic bag can be secured with a rope or rubber 

band where it prevents the entrance of atmospheric oxygen, accelerating oxygen 
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displacement in the body and quickening the process of death. Compared to other forms 

of suffocation, there are no choking sensation triggered with inert gas asphyxiation due 

to removal of excess carbon dioxide which resides in atmospheric air4,5. Instead, typical 

symptoms of inert gas asphyxia may include fatigue, nausea, complete loss of motor func-

tion, loss of consciousness, and ultimately death4. 

It is estimated that the decedent can lose consciousness due to hypoxia within 5-10 

seconds and cerebral damage can be irreversible within 60 seconds1,3,4. Death occurs when 

oxygen is present in less than six percent of the atmospheric air. The time it takes for the 

decedent to officially be pronounced deceased is variable. It can be rapid and occur within 

2-3 minutes when there is no atmospheric oxygen available or it can be prolonged and 

occur within 20-25 minutes if the oxygen levels are reduced gradually. It can even be de-

layed and occur at or after 60 minutes if the atmospheric oxygen stays at 20%1. 

Many challenges present when a pathologist is attempting to opine a cause of death 

via inert gas asphyxiation. Inert gases present no definitive findings at autopsy that allow 

for the support of cause of death via this route1,6. Cyanosis and visceral congestion are 

non-specific findings seen in a wide variety of deaths and cannot be used to conclude a 

cause of death due to inert gas asphyxiation. Additionally, petechiae are caused from in-

creased intracranial pressure and are usually seen in hanging or strangulation cases, not 

chemical asphyxia deaths and would not be present in cases of inert gas asphyxiation7.  

Another issue when determining a cause of death in inert asphyxiation cases is that 

conventional toxicological testing is unable to detect inert gas asphyxiation. There are pro-

posed research methods via advanced postmortem toxicological testing that can allow for 

the detection of inert gases including: sampling the air at the scene of the deceased in 

combination with transthoracic aspiration of the deceased to assess potential inert gas 

presence and sampling gas from both lungs in the decedent via placing them in a sealed 

container with water and performing gas chromatography mass spectrometry for inert 

gas analysis1,4. Unfortunately these research methods are not widely available and may 

not be feasible in certain cases. Another issue is that inert gases are easily lost in storage 

and in sample preparation making analysis difficult.  

For the pathologist to support the cause of death in these situations, the context of 

the scene investigation is essential. It is imperative for death scene investigators to note 

any inert gas tanks including nitrogen, argon, or helium in the surroundings of the dece-

dent and their environment as well as any plastic bags and tubing8. While it is essential 

for evidence to be handled/moved as little as possible in the crime scene, it must be rec-

ognized that these items may have been moved by either the person who found the dece-

dent, EMT, law enforcement or individuals. If undetected, the loss of evidence may lead 

to a different cause of death entirely or may result in an undetermined cause of death.  

Summary 

It is nearly impossible to determine inert gas asphyxiation as the cause of death by 

postmortem examination alone. There are no definitive findings found at autopsy that can 

indicate inert gas asphyxiation and inert gases cannot be detected with routine postmor-

tem toxicology testing. The pathologist must use the context of the scene investigation to 

determine the cause of death in these situations until more advance testing techniques 

become commonplace. Death scene investigators should note any inert gas tanks (nitro-

gen, argon, or helium) in the surroundings as well as plastic bags and tubing. In some 

cases, these items may be moved for attempted resuscitation purposes or to hide evidence.  
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