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ABSTRACT

BACKGROUND: Abusive inhalation of butane gas is becoming a serious public health problem among teenagers and young adult 
population; however, there has been little reporting on explosion burns associated with abuse of butane cigarette lighter fluid.

METHODS: Retrospective study was conducted of 22 patients who were burned in last 2 years in explosion of butane gas, a flam-
mable, odorless, and colorless aliphatic hydrocarbon.

RESULTS: Details of sociodemographic profile of the patients, any underlying psychiatric illness, alcohol abuse, depth of burn injury, 
any associated injury, duration of hospitalization, and percentage of burned area were recorded and analyzed.

CONCLUSION: All of the patients were young men, and most had superficial burn injury. Hospital stay ranged from 0 to 11 days. 
All of the patients were treated with conservative management.

Keywords: Abuse; burn; butane; explosion.

INTRODUCTION

Burn is individual and highly variable injury that can occur in 
all ages and social groups. Types of burn injury include ther-
mal, chemical, or electrical burn.[1] Flash or explosion burns 
are most often seen in industrial injuries, and typically result 
from ignition of flammable gas. Explosion injuries caused by 
terrorist attacks or received in combat have been widely de-
scribed, but there is little in the literature related to gas ex-
plosion burns related to inhalant abuse.[2–4] Explosion injuries, 
a type of flash injury, can be classified into 4 types. Type 1 is 
primary blast injury (blast wave), type 2 is secondary blast 
injury (ballistic trauma), type 3 is tertiary blast injury (caused 
by a combination of blunt and penetrating traumas), and type 
4 is quaternary blast injury (burns and other injuries not in 
previous categories).[2]

Butane, an aliphatic hydrocarbon derived from petroleum, is 
highly flammable, odorless, colorless, nonhalogenated gas. Bu-
tane gas is used as fuel for cooking and heating, lighter fluid, 
refrigerant, deodorant propellant, and for industrial purposes, 
among other applications.[3–10] Boiling point of butane gas is 
-0.5°C.[4,8,10] As it has many uses in daily life, butane gas is wide-
ly available in stores without any legal restriction.[3–11] Inhalant 
abuse is becoming an important public health problem.[6,7,11] 
When butane gas inhalant enters pulmonary system it displac-
es oxygen from red blood cells.[3–19] Butane gas is absorbed by 
various tissues and has elective tropism for the encephalon, 
spleen, liver, and kidneys.[6] Reactions begin within 5 minutes 
and acute period typically lasts between 15 and 45 minutes.[4] 
Butane gas inhalation may cause euphoria, dizziness, and hal-
lucinations after inhalation.[3–7] Effect depends on the duration 
of inhalation, quantity of substance inhaled, and its concentra-
tion. It causes toxicity to several organ systems, depending 
on exposure time and concentration of the gas.[3–6] Acute and 
short-term side effects of butane inhalation, including sudden 
death, as well effects of chronic exposure are provided in Ta-
ble 1 and Table 2.[3–7,9–19]

Burns reported related to butane gas were usually due to ex-
plosion of camping gas, accident during motor vehicle refuel-
ing, or abusive inhalation of the gas.[2–4,9–17] The present study 
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is review of 22 patients with rare type of burn injury resulting 
from butane gas inhalation abuse and explosion.

In an enclosed space, vapor becomes extremely flammable 
and explosive when ignition source is introduced, whether it 
be flame or spark.[3,4,16] Emergency staff need to be aware of 
special circumstances in these scenarios and remove inhaling 
victim’s clothing (decontamination), as well as follow pulse, 
oxygen saturation, and cardiac activity closely. These initial 
management steps should precede approach used for typical 
burn patient.

Records of 22 patients who were admitted our burn unit 
over 2 years were reviewed. All of the injuries occurred as 
result of butane gas explosion in enclosed car when ciga-
rette lighter was ignited. Face and upper extremities were 
most affected areas. All of the injuries were treated conser-
vatively. The aim of this study is to report an unusual burn 
type due to gas explosion after inhalant misuse, as well as 
examine incidence and detrimental effects of a different type 
of substance abuse.

MATERIALS AND METHODS

The study was conducted over a period of 2 years (2013–
2014). Records of 22 patients who were treated for effects 
of explosion that occurred when inhaling butane gas were 
reviewed. All of the injuries took place inside vehicle. Butane 
gas was discharged into car by group of young men in order 
to inhale it, and explosion occurred when cigarette lighter 
was ignited in presence of flammable gas. All burn injuries 

were localized on upper extremities or face (Figure 1a–e). All 
patients were male, single, and smokers. All 22 patients had 
history of alcohol use at varying rates. There had been no 
previous diagnosis of any psychiatric disorder. Groups of 2 to 
4 men were involved in total of 6 explosions. Age of patients 
in present study ranged between 17 and 24 years (median: 
19.1 years). Average extent of injury was 8.5% of total body 
surface area (range: 3–20%), and were usually second-degree 
superficial burns.

RESULTS

Clinical findings did not note any direct consequence of bu-
tane gas inhalation, such as euphoria, impaired coordination, 
disorientation, behavioral changes, or confusion. There were 
no electrocardiographic changes observed, or inhalation inju-
ries due to explosion of the gas. Hospital stay ranged from 

Table 1.	 Side effects of butane gas inhalation

Exposure type	 Signs, symptoms and effects

Acute	 Irritability, cough, euphoria, excitation, nausea, headache, rhinorrhea, sneezing, vomiting, syncope

Alert symptoms	 Abnormal speech, headache, confusion, delusions, decreased reflex.

Shortly after	 Anoxia, tachycardia, hallucinations of all senses, ataxia, dissociation, hypoxia, tinnitus, nystagmus, dizziness

Chronic	 Neurological, psychiatric, hematological, renal, pulmonary, cardiovascular

Sudden 	 Fatal arrhythmia, asphyxia, hypoxia, central nervous system depression, cardiac arrest, asystole, ventricular

	 fibrillation, sudden death

Table 2.	 Chronic effects of butane gas on multiple organ systems

System	 Chronic effects

Renal 	 Hematuria, proteinuria, renal tubular acidosis, acid-base disturbance, renal failure

Cardiovascular	 Dysrhythmias, myocardial fibrosis, direct myocardial toxicity,  myopericarditis

Neurological	 Ataxia, optic atrophy, sensorineural hearing loss, dementia, peripheral neuropathy, tremor, loss of motor control

Psychiatric	 Depression, insomnia, memory loss, psychosis  

Hematological	 Anemia, thrombocytopenia, leukopenia

Pulmonary	 Cough, emphysema, chemical pneumonitis

Table 3.	 Butane gas explosion burn patients (n=22)

Male to female ratio	 22–0

Age range (average)	 17–24 (19.1) years

Extent of injury (total body area)	 3–20%

Length of hospital stay	 0–11 days

Discharged on same day	 4

Number who consume alcohol 	 22

Number discharged to home 	 100%

Number with inhalation injury	 0
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0 to 11 days, with mean of 3.5 days. All wounds healed with 
dressing and antibacterial ointment; none required surgical 
intervention. No complications or repetition of patient injury 
were observed. The primary aim of this study was to dem-
onstrate different type of substance abuse using combustible 
butane gas and potential results. Patient details are summa-
rized in Table 3.

DISCUSSION
Inhalant misuse has become more popular among adolescents 
and young adults in the last few decades.[6] Butane is found in 
many common items, such as cleaning products, paint, shoe 
polish, gasoline, glue, aerosol propellant, bug bombs, lighter 
fluid, and sealants.[3–5,11–16] Inhalants can be found in offices and 
homes, and are easily and inexpensively purchased in stores, 
as they are not legally controlled substances.[3–16] Three of the 
methods of inhalant abuse that have been reported are “Sniff-
ing,” direct inhalation from the source; “bagging,” pouring the 
substance into a bag and breathing from the bag while it is 
held over the mouth and nose; and “huffing,” inhalation of va-
pors from piece of cloth that has been soaked with inhalant.
[5,6] Sequentially, abusers typically adopt sniffing, huffing, and 
finally bagging in order to get greater concentration of inhal-
ant and prolong the effects.[6,18] Direct inhalation from source 
or using plastic bag provides more concentrated exposure in 
short period of time. Once inhaled, hypotension and tachy-

cardia develop, followed by increase in cardiac output and 
bradycardia.[6] Butane gas affects multiple organs, such as 
central nervous system (CNS), myocardium, liver, spleen, and 
kidneys. Gas leaves the body via exhalation.

Butane and isobutane are primary volatile components of cig-
arette lighter fuel and other products, and they have an anes-
thetic, sedative, narcotic effect on CNS.[8–10] Chronic butane 
abuse may lead to selective thalamic damage in the brain. It 
can also increase dopamine level and prompt fatal arrhythmia 
Sudden death has been associated with acute inhalation of 
gas. Butane sensitizes cardiac muscles to effects of catechol-
amines, predisposing patient to epinephrine-induced cardiac 
arrhythmia.[8,10] After breathing the gas in an enclosed area, 
acute effects begin within 5 minutes. Kurtzman et al. pointed 
out that effects occur and disappear more quickly when com-
pared with other drugs. Abusers can return to daily activities 
without any significant symptoms.[6] Abusers typically begin 
to increase the frequency and duration of inhalants when 
they want to extend the effects. Inhalant misuse is increasing 
because abusers can find the items easily, they are low-cost, 
and they are legal. Inhalant abuse has been reported among 
small groups in young population.[6] It has also been reported 
that abusers have higher rate of suicide attempt compared 
with contemporaries.[11,13,19] Freedenthal et al. and Rossi et 
al. reported between 9% and 20% of adolescents had mis-

(a)

(d) (e)

(b) (c)

Figure 1. (a) A 19-year-old patient with facial burn treated conservatively. (b) A 21-year-old patient whose facial burn improved 
under conservative management without hospitalization. (c) A 22-year-old patient whose hand and facial burns improved un-
der conservative management. (d) Left hand of a 22-year-old burn patient. (e) Right hand of a 22-year-old patient.
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used inhalants, and that girls had more psychopathological 
and behavioral problems in the juvenile population.[19] Wick 
et al. found 39 deaths related to gasoline and butane inhala-
tion in retrospective study of 18880 autopsies.[7] Inhalants are 
easily absorbed by lipid-rich tissues and CNS is vulnerable 
to toxic effects.[6] Toluene is a toxic aromatic hydrocarbon 
that primarily affects CNS.[6] Spontaneous abortion and pre-
mature parity risks increase when inhalants are used during 
pregnancy.[5,6] It has also been reported that inhalation abus-
ers usually have problems with family, friends, or academics, 
and may have suicidal thoughts.[6,13,19] Busche et al. reported 
on 71 patients burned in gas explosions; total of 11 were 
injured during recreational activities and 4 burn cases were 
smoking-related (gas lighters). More than half of burn injuries 
occurred in private households.[2]

Explosion burns that occurred during inhalation of butane 
abuse gas have been reported in the literature.[3,4] In 1992, 
Scerri et al. described 7 patients who were burned in explo-
sion after gathering as a group in an enclosed car to inhale 
butane gas. All patients were treated with conservative man-
agement.[3] In 1999, Oh et al. reported explosion burns in 
48 patients who had inhaled butane gas at home or in motel 
rooms.[4] In 5-year retrospective study, 5 patients died dur-
ing hospitalization, 22 patients needed skin graft, 12 patients 
were followed with conservative management, and 9 were 
treated and discharged or transferred. Rates of mortality and 
severe injuries were likely related to limited space of enclosed 
area and amount of gas. Marc et al.[16] reported fatal case of 
woman who used air freshener in the kitchen and died in 
subsequent flash fire. Sugie et al.[10] reported 3 cases of sud-
den death due to butane or propane gas inhalation. Seyhan 
et al.[15] and Wright et al.[17] also reported liquefied petroleum 
gas (butane and isobutene are primary ingredients)-related 
cold injuries.

Inhalant abuse is becoming a serious public health problem 
which has been underreported and poorly reviewed.[6] Burns 
related to gas explosions need special attention as result of 
thermal trauma as well as possible associated psychopatho-
logical problems of abusers. Psychological evaluations and re-
quired support should be provided in cases of inhalant abuse. 

Conclusion
Studies targeting abusers and their friends at an early age 
should be conducted to prevent and discourage misuse of in-
halants. Studies should not only try to make teenagers aware 
of health threats in abuse of inhalants, but must also high-
light public health problem. We physicians should be worried 
about misuse of inhalants by young population, a problem 
that is growing and still too much of a mystery. To the best 
of our knowledge this is the second report in the literature 
regarding explosions in enclosed cars due to butane and the 

third report of the explosion burns received during inhalation 
of butane gas.
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OLGU SUNUMU

Bütan gazının inhalasyon yoluyla kötüye kullanımına bağlı nadir görülen yanıklar
Dr. Ergin Seven,1 Dr. Uğur Horoz,1 Dr. Elif Sarı,2 Dr. Hülda Rıfat Özakpınar,1

Dr. Mert Muhittin Sandıkcı,1 Dr. Emre İnözü,1 Dr. Ali Teoman Tellioğlu3
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AMAÇ: İnhalasyon yoluyla bütan gazı kötüye kullanımı ergen ve genç erişkinlerde giderek artan halk sağlığı problemi halini almaktadır. Çakmak gazı 
olarak kullanılan bütan gazının suistimali sırasında oluşan patlama yanıkları az sayıda bildirilmiştir. 
GEREÇ VE YÖNTEM: Son iki yılda, kokusuz ve renksiz bir gaz olan bütan gazının alev alması sonucu oluşan parlamalarla yaralanmış 22 hastayı içeren 
geriye dönük bir çalışma gerçekleştirildi.
BULGULAR: Hastaların sosyo-demografik özellikleri, mevcut psikiyatrik hastalıkları, alkol bağımlılığı, yanığın derinliği, eşlik eden yaralanmalar, hasta-
nede kalış süreleri ve yanık yüzdesi kayıt edildi.
TARTIŞMA: Hastaların tamamı erkek ve çoğunun yanıkları yüzeyel olarak görüldü. Hastaların hastanede kalış süreleri 0–11 gün arasında değişmek-
teydi. Hastaların tamamı konservatif  yöntemlerle tedavi edildi.
Anahtar sözcükler: Butan; suistimal; patlama; yanık.
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