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A case of multiple trauma and lighter gas inhalation
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Abstract

The rate of volatile substance abuse is increasing among young people around the world. A 10-year-old boy was brought to the emergency room
by the 112-emergency ambulance service due to fall from the roof of a four-storey building. His general medical condition was moderate-poor;
his GCS (Glasgow Coma Scale) was nine, blood pressure: 118/90 mmHg, heart rate: 98/min, O, saturation was: 100%. Skin abrasions were
present on his jaw and the occipital region of the scalp. The patient was accepted as a multiple trauma patient. When the patient's confusion did
not resolve, the patient's father informed us that the child may have inhaled lighter gas. The patient was hospitalized at the pediatric ward and was
discharged on the 14" day of admission as his symptoms completely improved. Clinicians should be alert with regard to acute and/or chronic end-

organ damages in the cases of gas inhalation without any antidote.
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1. Introduction

The rate of volatile substance abuse is increasing among young
people in Turkey, as well as around the world. One of these
abuses is lighter gas LPG (liquefied petroleum gas), which is
easily available and cheap. Lighter gas contains butane, which
is a volatile gas in the aliphatic hydrocarbon group (Altindag
et al., 2001; Oncii et al., 2014). It is sold commercially as
propane, butane or propane-butane mixed gas. Propane is an
odorless, colorless, flammable gas. Butane is a colorless,
flammable gas and has a smell resembling gasoline or natural
gas (Ruth, 1986; Biiyiik et al., 2005). The inhaled gas is
absorbed from the alveolar surface and rapidly enters the blood
and may cause dizziness, nausea, vomiting, euphoria,
confusion, and hallucinations (Broussard, 1999; Oncii et al.,
2014). We aimed to present the cigarette lighter gas inhalation
case of a 10-year-old boy who was brought to our hospital by
the 112-ambulance service due to multiple traumas.

2. Case report

A 10-year-old boy was brought to the emergency room by the
112-emergency ambulance service due to fall from the roof of
a 4-storey building. His general medical condition was
moderate-poor; he was confused, his GCS (Glasgow Coma
Scale) was 9. The blood pressure was 118/90 mmHg, heart rate
was 98 bpm, Oz saturation was 100%, and his four limbs were
moving. Skin abrasions were present on his jaw and the
occipital region of the scalp. The patient was accepted as a
multiple trauma patient. He had no chronic illness in his
medical history and no drug or substance abuse either.
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Intravenous (i.v.) access was achieved and i.v. fluid support
treatment was started. Panoramic CT scan was requested.
Arterial blood gas (ABQG) analysis revealed the serum pH as
7.27, pCO2: 47 mmHg, HCOs: 19.6mmol/L, glucose: 153
mg/dL and lactate: 2.9 mmol/l. Cohb:4. Liver and kidney
function tests were normal. Hg level was 10.8 g/dl and Htc was
32.1%, which did not decrease during follow-up. ABG follow-
up revealed that acidosis had improved. CT scan images were
interpreted as normal. When the patient's confusion did not
resolve, the patient's father informed us that the child may have
inhaled lighter gas. The patient was consulted with brain
surgery, orthopedics, and pediatric surgery and no traumatic
pathology was detected. The patient was hospitalized at the
pediatric ward. Urine buprenorphine and ecstasy levels were
found to be low-positive in urine multi-drug analysis test result.
On the 3" day of hospitalization, cranial MRI was requested
due to persistent lethargy. Brain edema was observed in the
occipital region. Emergency intervention was not considered
in the patient who underwent the consultation of brain surgery.
Anti-edema treatment and i.v. hypertonic saline infusion was
initiated. No pathology was detected on EEG recordings. The
patient was discharged on the 14" day of admission as his
symptoms completely improved.

3. Discussion

Butane gas has several acute and long-term effects. Acute
irritability, cough, rhinorrhea, euphoria, and nausea may be
seen in the early period of inhalation. Speech disorder,
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headache, confusion, delirium, hallucinations and decline in
reflex responses require attention and close follow-up.
Hypoxia, tachycardia, tinnitus, and nystagmus can also be seen
at an early stage. Arrhythmias, hypoxia, asphyxia, and cardiac
arrest may develop suddenly. While it may have
cardiovascular, renal, pulmonary, and hematological effects in
long term, it also has neurological and psychiatric long-term
effects as well (Seven et al., 2017).

Our patient was brought to the ER due to multiple trauma
and no intracerebral hemorrhage or any traumatic cerebral
problem was considered on the first examination. Cranial CT
imaging was normal and the patient who had undergone a
neurosurgery consultation, did not have any acute pathology
requiring surgical intervention due to trauma. Follow-up CT
scans did not change the clinical approach. The acidosis in the
blood gas analysis improved within a few hours after
supportive treatment, the patient tended to sleep and he had
severe headache at each awakening, which supported
substance abuse. Although we questioned him on admission to
the hospital, we were informed by his father 2 hours later. We
believe that this case is important in terms of demonstrating the
need to keep in mind the toxicological events regardless of the
pre-diagnosis, especially volatile substance inhalation, in
patients admitted with confusion, drowsiness or severe
headache. Lighter gas inhalation is known to be more frequent
in adolescents, especially in families with low socioeconomic
status and psychiatric problems (Carlini-Catrim and Corlini,
1989; Carlini-Catrim, 1995; Frederich et al., 1997; Oncii et al.,
2014). Similar features were present in our case. A 14-year-old
girl was reported to develop dizziness and confusion after
lighter gas inhalation. Since her vital signs and routine
biochemical tests were normal, she was discharged 24 hours
after admission (Oncii et al., 2014).
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A sudden death case of 19-year-old woman was reported,
which occurred within 3-4 minutes after lighter gas inhalation.
Another case of sudden death resulting from LPG inhalation
for suicidal purposes was published in forensic medical
journals (Biiyiik et al., 2005; Akcan et al., 2010). In a
postmortem examination, a 15-year-old girl was found to have
myocardial necrosis associated with butane gas (Aytiil and
Taner, 2019). An autopsy report of a 16-year-old boy after
sudden death revealed edema in his brain and the cerebellum
(Petekkaya et al., 2016). Brain edema detected in our patient
two days after admission to ER was not considered because of
trauma. Diffuse alveolar hemorrhage was reported in a 21-
year-old male due to chronic substance inhalation and
encephalopathy was reported in a 15-year-old girl as well
(Déring et al., 2002; Yavuz et al., 2018). It is thought that acute
ischemia can be seen, although it is rare, secondary to trauma
(Kolbas et al., 2020). Our patient had no acute ischemia on MR
imaging. In the previously reported cases and studies, we
noticed that a history of lighter gas inhalation was present in
the patient's anamnesis. To the best of our knowledge, there is
no such case of lighter gas inhalation concomitant with trauma.
Furthermore, we did not find any case of children 10 years or
younger among reported cases and studies. Clinicians should
be alert with regard to acute and/or chronic end-organ damages
in the cases of gas inhalation without any antidote, who are
treated by supportive treatment. Otherwise, in cases with
different preliminary diagnoses, this may lead to follow-up in
the emergency department and delay in hospitalization at the
related ward.
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