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	 _________________________________________________________________________________________
	 Abstract: A case of fatal fuel gas poisoning in a teenager is presented. Quantitative toxicological analysis showed that 
the concentration of n-butane, isobutane and propane in the femoral blood were 1.22µl/ml, 0.20µl/ml and 1.16µl/ml, respectively. 
Severe congestion of the lungs was also observed. We concluded that the cause of death of the victim was due to cardiac 
arrhythmia induced by the abuse of the fuel gas containing butane.	
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	 The n-butane, a low molecular weight 
aliphatic hydrocarbon, is a colorless and 

flammable gas used commercially as a fuel source and/
or a propellant [1]. It is usually mixed with propane and 
isobutane to produce a commercially available fuel [2]. 
	 In case of fuel gas abuse, the cause of death may be 
due to asphyxia, vagal inhibition, respiratory depression 
or cardiac arrythmia [3, 4]. In Japan, approximately 10 
cases of fatal fuel gas poisoning are reported annually 
[5]. Here we report a case of death caused by inhalation 
of fuel gas containing n-butane. 

	 Case history
	 A male in his late teens (height 155cm, weight 
62.5kg) suddenly collapsed on a vacant lot and was 
subsequently transferred to a hospital. He was in 
cardiopulmonary arrest at the time of arrival at the 
hospital, and resuscitation attempts were unsuccessful. 
Several bottles of lighter refills gas canisters were found 
during the subsequent investigation by the authorities, 
and the components of the gas were n-butane, isobutane 
and propane. His friend stated that he had sprayed the 
gas into a plastic bag, and sniffed the contents over the 
previous ten or twenty minutes.
	 Autopsy findings indicated no evidence of 
external injury. The heart weighed 303g contained 160ml 
of blood without coagula, and the brain weighed 1460g, 

neither having any abnormal findings. The left and right 
lungs weighed 890 and 1006g, respectively, and were 
severely congested. The trachea contained reddish frothy 
fluid. Histological examination revealed that the lungs 
showed marked congestion, alveolar hemorrhage and 
edema. 
	 Drug screening test using a TriageTM (Biosite 
Diagnostic Inc, San Diego, USA) panel was negative. No 
ethanol was detected by head-space gas chromatography. 
Postmortem blood and tissue samples were collected 
for toxicological examination and kept at -70 °C until 
analysis. Toxicological analysis was performed using 
gas chromatography-mass spectrometry, and the 
concentration of n-butane was determined by head-space 
gas chromatography, according to the method of Ago et. 
al [6]. 

	 Results and Discussion
	 The n-butane, isobutane and propane 
were identified by toxicological examination. The 
concentration of each component in the blood and tissues 
are shown in Table 1. As the fuel gas was a mixture of 
n-butane, isobutene and propane [2], we have to consider 
the toxicity of each component. However, as n-butane 
is a main component in commercially available fuels, 
and more toxic than propane [6-8], the concentration 
of n-butane may be used as a good indicator for the 
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evaluation of toxicity [9]. 
	 Blood concentration in the present case was 
within the range of previously reported fatal cases of 
n-butane abuse (0.11-15.3µl/ml) [6-14]. It has been 
reported that the fatal concentration of n-butane has a 
wide range, and in relatively lower concentrations (less 
than 8µl/ml) the cause of death has been due to cardiac 
arrhythmia [15]. In fatal cases of inhalation of gases 
containing n-butane, the most common cause of death is 
cardiac arrhythmia due to the sensitization of the heart to 
adrenaline [4,16]. 
	 The concentration of propane and isobutane 
in the present case were also within the fatal ranges of 
previous reported cases (propane: 0.01-10.19µl/ml and 
isobutane: 0.03-1.8µl/ml), respectively [7,8,10-13]. 
From the autopsy findings, histological findings and the 

results of the toxicological examination, we concluded 
that the cause of death was cardiac arrhythmia due to fuel 
gas abuse. 
	 In the present case, the blood or tissue 
concentrations of the gases were blood < lung < liver < 
brain for each component. 
	 The concentrations in the lungs were higher than 
those in blood. Although there is a report which describes 
a large variation of gas levels in lungs [17], this may 
simply indicate the inhalation of the high concentration 
of fuel gas. The brain / blood concentration ratio of 
n-butane in fatal cases ranged from 0.75-4.16, as in a 
previous report [6-8, 10-13]. The brain concentrations 
of lipophilic substances, such as toluene are relatively 
constant, but blood concentration decrease gradually in 
the postmortem period [18]. It has been pointed out that 
brain levels of toluene are useful for the estimation of 
blood toluene levels at the time of death [18]. 
	 Since n-butane has highly lipophilic properties, 
we may have to consider the effects of diffusion from 
blood to surrounding fat rich tissues in a postmortem 
interval. Thus n-butane levels in the brain may be useful 
for estimating the concentration in the blood at the time 
of death. Further studies will be required to clarify this.
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Table 1: Blood and tissue concentrations of each component 
(µl/ml).

blood lung liver brain
n-butane 1.22 1.97 4.26 5.44

(1.61) (3.49) (4.46)
propane 1.16 2.71 2.92 4.95

(2.34) (2.52) (4.27)
isobutane 0.20 0.59 1.42 1.94

(2.95) (7.1) (9.7)


