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Abstract
Fatal poisoning due to butane inhalation has been described in the clinical and forensic literature. We report the first case of a
seventy-year-old obese man with a history of sleep apnea and depression, who was found dead in bed after inhaling butane gas
through a homemade adaptation of his own continuous positive airway pressure (CPAP) face mask. The death scene investiga-
tion, autopsy findings and toxicological results are described. The cause of death was suspected to be due to asphyxia through
butane inhalation.
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Case report

A seventy-year-old obese man (body mass index of 32) with a
history of sleep apnea and depression was found dead in bed
after inhaling butane gas through a homemade adaptation of
his own continuous positive airway pressure (CPAP)
facemask. A closed circuit was created that allowed the inha-
lation of butane gas. A butane gas bottle and a suicide letter
were found near the bed (Fig. 1).

A forensic autopsy was performed approximately 20 h fol-
lowing death verification, and a postmortem interval of

approximately 48 h was suspected. External examination
showed a CPAP nasal mask firmly attached to the victim’s
face, and after its removal, a deep groove denoting its location
was present (Fig. 2). The autopsy revealed relaxation of the
anal sphincter resulting in the release of feces, general signs of
asphyxia, such as cyanosis of the extremities, petechial con-
junctival, severe vascular congestion, and pulmonary edema.
Traumatic injuries and vomiting aspiration were not regis-
tered, excluding mechanical asphyxia. Histological examina-
tion of the lung confirmed pulmonary edema with acute mar-
ginal emphysema and subpleural hemorrhages and cardiac
hypertrophy without acute ischemic lesions.

Toxicological analysis of the femoral blood was performed
by headspace gas chromatography-flame ionization detector
for quantification of volatile compounds, including ethanol,
and by gas chromatography-mass spectrometry for licit and
illicit drug quantification. Toxicological results were positive
for butane and propane, drugs at therapeutic concentrations
(i.e. tramadol 1845 ng/mL, O-desmethyltramadol 452 ng/
mL; N-desmethyltramadol 124 ng/mL; quetiapine 279 ng/
mL; nor-quetiapine 69 ng/mL), an alcohol blood concentra-
tion of 0.11 g/L and its acetaldehydemetabolite, but tests were
negative for illicit psychoactive substances.

The cause of death was postulated to be asphyxia through
butane suicide inhalation. The crime scene investigation was
particularly important in clarifying the suicidal etiology.
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Discussion

Butane (synonyms of n -bu tane , bu ty l hydr ide ,
methylethylmethane; isomer isobutane) is a gas used for in-
dustrial or cosmetic purposes and other personal care prod-
ucts. Butane is easily and commonly found in cigarette lighter
fluid, fuel bottles, paint and hair sprays, room freshener, and
deodorant. It is obtained through a combination of liquation
and distillation of petroleum and is classed within aliphatic
hydrocarbons [1]. Typically, the chemical composition of the
commercial “butane gas” is butane (60%), isobutene (30%),
propane (9%), and ethane (1%). Among children and young
people who abuse volatile substances, butane is the most
widely used and has the highest fatality rate [2]. The most
important reasons for its widespread use are the reduced price,
easy access and lack of legal supervision [3].

The authors present a rare case of poisoning by inhalation
of butane through an adaptation of a CPAP. This form of
positive airway pressure ventilator applies mild air pressure
on a continuous basis to keep the airways continuously open,
avoiding their collapse and obstruction [4]. CPAP therapy is
the most effective treatment for obstructive sleep apnea [4].

Accidental or intentional deaths (e.g. suicide and inhalant
abuse), or homicides by butane inhalation have been de-
scribed in the literature [1, 5, 6]. The central nervous system
and the cardiovascular system are the main target organs of
butane. In the acute phase, dizziness, nausea, vomiting, con-
fusion, hallucinations, and euphoria have been described
among abusers [3]. Typically, death may occur as a conse-
quence of: i) direct toxicity of butane that causes cardiac ar-
rhythmia, such as ventricular tachycardia and fibrillation [3, 7,
8]; ii) indirect toxicity due to oxygen depletion in the breath-
ing air leading to hypoxemia, anoxia and vagal inhibition [9,
10]; and iii) trauma. In addition, the combination of these
factors cannot be ruled out. In our case, macroscopic and
microscopic analysis did not reveal signs of cardiac ischemia.

Butane analysis in postmortem samples is challenging since
this gas rapidly evaporates from biological samples after death
and before sampling or analysis. Most forensic publications,
recommend that samples should be collected immediately,
placed in properly sealed glass containers and analyzed as soon
as possible after collection [11–15]. Plastic containers are not
suitable, since greater diffusion of volatiles is expected in these
[13, 14]. Even in the presence of all safeguards, it should be kept

Fig. 2 External examination revealed the continuous positive airway pressure (CPAP) nasal mask firmly attached to the victim’s face, and after its
removal, a deep groove denoting its location

Fig. 1 Death scene investigation revealed the deceased in his bed, with a continuous positive airway pressure (CPAP) nasal mask connected to a butane
gas bottle
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in mind that due to the volatile nature of butane, its true concen-
tration is almost impossible to know. In our case, the collection
of biological samples was performed approximately 48 h after
death. Therefore, butane concentrations were not obtained, but
butane and propane was found with toxicological testing.
Ethanol and its acetaldehyde metabolite were also present in
toxicological tests. Animal studies investigating the metabolism
of butane have shown that 2-butanol and 2-butanone are the
main metabolites [16]. Heart blood concentrations of 54.3,
25.5, and 30.7 mg/mL, 2-butanol of 6.5 and 6.3 mg/mL, and
2-butanone of 1.8 mg/mL and 5.6 mg/mL, were obtained [17]. It
was also observed that the highest concentrations were registered
in the liver; nevertheless, with regard to blood concentrations, the
interpretation of these findings are not obvious as the influence
of metabolic enzymes [18], gender differences [19], and the
coexposure to ethanol or other drugs [17, 19] must also be con-
sidered. Some authors also recommend that when blood is ab-
sent, the liver should always be collected [17]. In other postmor-
tem studies, high butane levels were registered in brain and
adipose tissues, which is in accordance with the lipophilic nature
of this substance, and, in the case of the brain, as it is an enclosed
compartment, the release of lipophilic substances from the brain
after death is reduced [20, 21].

In conclusion, we described a very unusual case of suicide in
which a CPAP facemask was adapted to allow butane to be
inhaled. In accordance with other studies [3], specific forensic
findings were not registered at autopsy, demonstrating the im-
portance of death scene investigation. The cause of death was
determined to be asphyxia through butane suicide inhalation.
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