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Rare cases of gas poisoning in the practice of forensic medicine
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ABSTRACT

Cases of poisoning with gases other than carbon monoxide are
rarely reported in forensic medicine. Usually they are associated
with an accident, suicidal intoxication, or recreational inhala-
tion to obtain psychoactive effects. The paper presents 2 cases
of poisoning with an air freshener aerosol and argon. Both cases

INTRODUCTION

Gas poisoning is rarely encountered in forensic and toxico-
logical practice. Most cases of poisoning result from exposure
to carbon monoxide in a variety of circumstances, most often
accidentally because of a malfunctioning of heating system,
or suicide attempts. Cases of poisoning with other gases are
described only occasionally due to the limited risk of exposure.
The main causes of such intoxications are suicide, accidental
exposure, or recreational drug use. Almost every case of such
an exposure attracts the interest of court experts, and public
opinion. This paper presents 2 cases of fatal gas poisonings
that happened in unusual circumstances. One case of expo-
sure (components of an air freshener) were associated with
the deliberate actions of the deceased, and the 2nd case was
associated with accidental exposure to argon in the workplace.

CASE1

The sudden death of a 15-year-old girl occurred while she was
socializing with a group of her friends, at the home of one of
them, after the intentional inhalation of an air freshener aero-
sol. Evidence showed that the girl had been intoxicating herself
with air freshener aerosols and deodorants for several years.
On the critical day, she fell over while doing this and hit her
head on the floor. Paramedics called to the scene declared her
dead without specifying the cause of death. The autopsy did not
reveal any signs of injury, but features of generalized congestion
of internal organs with ecchymoses on serous membranes and
oedema of the brain and lungs were found. Toxicological tests
of blood samples, urine and internal organs taken during the
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were confirmed after confronting the results of post-mortem
examination, additional tests, and the detailed circumstances
of the incidents. These cases deserve attention because of both
the clinical and scientific aspects.
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autopsy were negative for xenobiotics, including ethyl alcohol,
narcotic substances, and organic solvents. Histopathologi-
cal examination showed features of cerebral and pulmonary
oedema, as well as features of acute pulmonary distension and
recent myocardial injury. Based on this information, death
by rapid asphyxia, resulting from a reactive bronchospasm
triggered by the irritating effect of the inhaled aerosols, was
declared. It was assumed that the death was directly caused
by exposure to the components of the air freshener aerosol.

CASE 2

A fatal accident involving of a 45-year-old man took place on the
construction site of a gas terminal. For unexplained reasons
the worker, without adequate protective equipment, found
himself inside a pipe filled with argon. While the man was
being recovered and given first aid, another worker suffered
atemporary loss of consciousness but survived. The autopsy of
the deceased man revealed signs of medical procedures on the
body, features of generalized congestion of internal organs
with massive cerebral and pulmonary oedema. Characteris-
tic features of acute myocardial hypoxia were found on his-
topathological examination. Biological material preserved
during the autopsy were negative for ethyl alcohol and other
organic compounds with potential pharmacological, psycho-
tropic or intoxicating activity. Considering the results of the
autopsy and the circumstances of the incident, the death of
the 45-year-old man was attributed to rapid asphyxia result-
ing from hypoxia, which occurred in a situation of an excess
of argon gas in the local air.
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DISCUSSION

SUMMARY

The problem of recreational use of psychoactive substances
has been known for a long time. Over the years there has been
a marked change in the methods of intoxication and the num-
ber of substances used for this purpose. Interest in substances
delivered by intravenous injection is decreasing, while oral
and inhaled substances are becoming more popular. The wide-
spread use of the Internet has caused a rapid increase in new
ways of taking psychoactive substances and has also facilitated
the sharing of experiences in this field. This relates to not just
the most popular psychoactive substances, but also those less
frequently used, such as nitrous oxide (commonly known as
laughing gas) or substances contained in commercially avail-
able household products such as air fresheners, deodorants,
gas for lighters, etc. [1, 2, 3, 4]. Gases are very quickly absorbed
from the lungs to adjacent tissues, which results in a rapid toxic
effect and the onset of characteristic symptoms of intoxication.
Moreover, exposure to chemically inert gases or those having
irritant properties rapidly produces the effects of hypoxia and
local effects on the respiratory tract.

Due to its anaesthetic and analgesic properties, nitrous oxide
is used to induce and maintain general anaesthesia, as well
as to achieve analgesic effects (e.g. during dressing changes,
diagnostic tests) [2, 5, 6, 7]. An overdose of nitrous oxide may
lead to a variety of disorders, yet that has not prevented the
widespread use of this gas in the food industry as a food addi-
tive and a foaming agent, especially in whipped cream spray.
Nitrous oxide is listed under number E-942 in the database of
food additives approved for use in the European Union. The
list of food additives includes chemical substances regarded
as safe and approved for use [2, 8].

Air fresheners contain many organic compounds, includ-
ing hydrocarbons, polyols, aldehydes, derivatives of aromatic
hydrocarbons, etc. These substances are used because of the
potential narcotic effect, and they also have irritating, aller-
genic (may trigger asthma attacks), carcinogenic and tera-
togenic properties [9]. Importantly, in high concentrations,
these gases cause hypoxia. The use of these substances by
adolescents results from their easy and legal availability, as
well as low price [4, 10].

Argon is a noble gas found only in trace concentrations in
the natural environment. In industry it is used, for instance,
as a shielding gas during welding. In the process of welding
pipes, the joined elements are sealed with special tampon plugs
to prevent the leakage of argon, and during work the welder
should wear an oxygen mask for protection. Argon also has
other applications, e.g. for filling light bulbs, glass units or com-
puter hard drives. Argon is a chemically inert and non-toxic gas,
but its increased concentrations in the air cause a decrease in
oxygen levels, which may result in hypoxia symptoms [11, 12].
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The described cases of gas poisoning are rare in toxicological
and forensic practice. Diagnosis of death in such cases, when
information about the circumstances is unavailable, may be
impossible. Interestingly, in our cases, routine autopsy did not
reveal any characteristic signs that could be attributed to ear-
lier exposure to a specific gaseous compound. Features of gen-
eralized hyperemia or acute hypoxia identified in our cases
may occur in various circumstances, even by natural causes
associated with disease. Moreover, routine toxicological tests
are also negative in such cases. Therefore, when investigating
cases of death by gas poisoning, close cooperation between
the physicians or toxicologists and policemen and lawyers are
particularly important to determine the exact circumstances
of the death, and consequently the actual cause of death. In
addition, the presented cases are rarely encountered in foren-
sic medicine, which makes them interesting from both clinical
and scientific aspects.
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