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This case report was presented as a poster at the 22nd International Intensive Care Symposium, 3-4 May 2019, İstanbul, Türkiye. 

Volatile substances can rapidly convert into gas 
form at room temperature. Especially in young peo-
ple and children, volatile substance dependence is a 
common type of addiction in the world as it is cheap 
and very readily available.1 Brugada syndrome (BS), 
a genetic disease, is generally characterized by sud-
den cardiac death at a young age. It is due to a muta-
tion in the cardiac sodium channel genes.2 Some 
clinical conditions such as drug use, hyperthyroidism, 
electrolyte disorders, and high fever may increase the 
incidence of arrhythmia in BS.3 As in the present 
case, volatile substance abuse may increase the inci-
dence of arrhythmia. Early diagnosis and treatment 
are very important in such clinical situations.  

 CASE REPORT 
A 28-year old male with Type I diabetes mellitus was 
admitted to the emergency service with syncope, and 

electrolyte disturbance. On his physical examination, 
heart rate was 121 beats/min, blood pressure: 70/45 
mmHg, respiratory rate: 8/min, orientation and co-
operation was not possible, his Glasgow Coma Scale 
was 8. After intubation, the patient was transfered to 
the intensive care unit (ICU). A detailed medical his-
tory was taken from his relatives, and it was learned 
that the patient worked in a furniture store and had 
been sniffing bonding adhesive for a few years. 

The patient was consulted with the neurology 
department because of blurred consciousness. In the 
urine analysis, there were no abnormal findings. The 
blood gas parameters in the emergency department 
were pH: 7.110, pCO2: 19.4 mmHg, PO2: 165 
mmHg, HCO3: 6.0, and BE: -21.5. Other laboratory 
parameters were glucose: 150 mg/dL, blood urea ni-
trogen: 41 mg/dL, creatinine: 1.9 mg/dL, aspartate 
transaminase: 248 U/L, alanine aminotransferase: 86 
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ABS TRACT Volatile substance dependence is a common type of addiction among young people. These substances, which include adhesives, 
thinner, kerosene, cleaning products and perfumes, cause life-threatening clinical conditions. Glue sniffing is a form of addiction that is quite com-
mon in developing countries and has serious social and clinical consequences. Cardiac complications may be the cause of death. Brugada syn-
drome (BS) is a genetic cardiac disease characterized by sudden cardiac death and typical electrocardiography findings are important in diagnosis. 
The case presented because of the rare co-existence of BS and dilated cardiomyopathy due to chronic adhesive glue dependence in a 28-year old 
male. 
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U/L, potassium: 3.6 mmol/L, sodium: 156 mmol/L, 
calcium: 7.2 mg/dL, phosphorus: 7.1 mg/dL, magne-
sium: 1.8 mg/dL, and troponin: 0.5 ng/mL. The cra-
nial tomography examination and blood ethanol 
levels of the patient were normal. 

During hospitalization in the ICU, the electrolyte 
disturbance was corrected, and a bicarbonate infusion 
was started to treat metabolic acidosis. Diuretic ther-
apy was started because of decreased urine output, 
but hemodialysis was not required.  

On electrocardiography (ECG), there was a right 
bundle branch block and coved-type ST elevation 
consistent with Type 1 Brugada pattern in the V1-3 
leads (Figure 1). BS was considered with all these 
findings. The patient underwent transthoracic 
echocardiography, on which the ejection fraction 
(with the Simpson method) was found to be 30%, left 
ventricular end diastolic and systolic diameters were 
58-46 mm, left atrium diameter was 41 mm. The pa-
tient was diagnosed with systolic heart failure (low 
ejection fraction) and left ventricular enlargement. 
Based on the echocardiography and laboratory re-
sults, the patient was diagnosed with dilated car-
diomyopathy (ischemic or non-ischemic) with 
cardiology consultation. Coronary angiography was 
planned for differential diagnosis due to impaired left 

ventricular systolic dysfunction and increased cardiac 
enzyme (Troponin T).  

However, cardiac arrest occurred after recurrent 
incessant ventricular tachycardia and ventricular fib-
rillation. Spontaneous circulation was achieved after 
effective cardiopulmonary resuscitation. Amiodarone 
treatment (150 mg intravenous bolus, 1 mg/min for 6 
hours and 0.5 mg/min for 18 hours) and noradrena-
line infusion (1.5 µg/kg/min) were started for hemo-
dynamic stabilization, then an adrenalin infusion (0.5 
µg/kg/min) was added to the treatment. For all these 
reasons, the coronary angiography could not be done. 
Consequently, despite all the treatments, the patient 
died twenty hours later. Informed consent was ob-
tained from the patient’s family for case publication. 

 DISCUSSION 
Volatile substances are usually inhaled through the 
nose and mouth. Although substances such as co-
caine, heroin and nicotine can be taken through the 
nose, they are not classified as volatile substances. 
However, volatile substances like solvent also can be 
rapidly addictive and cause withdrawal syndrome.4 

Toxic effects generally occur due to metabo-
lites.4 These substances are usually used for pleasure 
and the effects start and end relatively quickly. Al-
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FIGURE 1: Patient’s electrocardiography. Right bundle block and coved-type ST-elevation consistent with Type 1 Brugada pattern in the V1-3.



though laboratory parameters are not specific for this 
condition, substances such as toluene are rarely de-
tected in the blood.4,5 

Especially in developing countries, glue sniffing 
is one of the most common types of volatile sub-
stance addiction, due to easy access and low cost. The 
effects on the central nervous system inhibitor neu-
rotransmitters appear to be responsible for nervous 
system depression.4,6 The pleasurable effects such as 
euphoria, and feelings of dizziness or drunkenness in-
crease addiction. Depending on the dose, speech dis-
order, diplopia, gait disturbance, delusions, visual 
hallucinations, seizures, loss of consciousness, coma 
and death may be encountered. Death may be due to 
aspiration when unconscious, asphyxia due to inhal-
ing in to the respiratory system, respiratory arrest, and 
cardiac rhythm disorders.7,8 Although this is a very 
common addiction, there are only a few case reports 
in literature describing liver failure, renal failure, pan-
creatitis, hearing loss, polyneuropathy and cardiomy-
opathy due to metabolites.9,10 There are even fewer 
studies showing the cardiac effects of volatile sub-
stance abuse. In a study by Gustovsson et al., the fre-
quency of heart attack was seen to be increased in 
cases exposed to volatile substances such as dynamite, 
exhaust gas, and solvents.11 Patients with cardiomy-
opathy, and myocarditis due to chronic exposure have 
been presented in a limited number of reports.12,13 
Similar to these cases, we suggest that dilated car-
diomyopathy was due to glue sniffing since our case 
was young and had no known cardiac disease or car-
diac complaints. But less likely, there may be an is-
chemic etiology or other causes of myocarditis. 

As there is no specific treatment or antidote, 
symptomatic treatment is important. Depending on 
the severity of the clinical condition, treatment can 
be performed under intensive care conditions.4 

BS was first described in 1992. Patients, espe-
cially male, usually suffer sudden cardiac arrest at a 
young age, caused by a mutation in the cardiac 
sodium channel genes.2 The diagnosis is made from 
typical ECG findings, which are right bundle branch 
block, coved-type ST segment elevation and J point 
height in leads V1-V3 without cardiac ischemia, elec-

trolyte disorder, and heart disease. There are three 
types of ECG, and only Type 1 is diagnostic. In the 
current patient, since ECG Type 1 pattern was pres-
ent, no further investigation was performed. Many 
causes, such as myocardial infarction, Chagas dis-
ease, right ventricular dysplasia, and some psy-
chotropic agents may cause the ECG appearance to 
be similar to BS.2,14,15 There is no obvious treatment 
for BS. In patients with clinical findings such as syn-
cope, arrhythmia and cardiac arrest as in the current 
patient, implantable cardioverter defibrillator still 
seems to be the most effective treatment to reduce the 
risk of sudden cardiac death. All family members 
should be informed about the BS and screened for the 
syndrome.14  

The dilated cardiomyopathy due to glue sniffing 
is rare and may have an effect on the increased risk of 
mortality. In our case, we presented a patient who de-
veloped dilated cardiomyopathy due to glue sniffing. 
In addition, there was a coexistence of BS which 
caused ventricular arrhythmias and cardiac arrest. As 
a result, substance use should be investigated in 
young patients admitted to the ICU with the diagno-
sis of dilated cardiomyopathy and cardiac arrest, and 
BS should be kept in mind. 
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