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Inhalant-Abuse 
Myocarditis Diagnosed 
by Cardiac Magnetic 
Resonance
Multiple reports of toxic myocarditis from inhalant abuse have been reported. We now 
report the case of a 23-year-old man found to have toxic myocarditis from inhalation of 
a hydrocarbon. The diagnosis was made by means of cardiac magnetic resonance im-
aging with delayed enhancement. The use of cardiac magnetic resonance to diagnose 
myocarditis has become increasingly common in clinical medicine, although there is not a 
universally accepted criterion for diagnosis. We appear to be the first to document a case 
of toxic myocarditis diagnosed by cardiac magnetic resonance. In patients with a history 
of drug abuse who present with clinical findings that suggest myocarditis or pericarditis, 
cardiac magnetic resonance can be considered to support the diagnosis. (Tex Heart Inst 
J 2016;43(3):246-8)

M yocarditis is an inflammatory disease of the cardiac muscle that can be 
caused by infections, autoimmune disorders, hypersensitivity reactions, 
and cardiotoxins.1 Although the exact prevalence of myocarditis is un-

known, various studies of sudden death in adults younger than 40 years of age, 
athletes, and U.S. Air Force recruits found that 20% had died of myocarditis.1 Cardio-
toxins causing myocarditis include catecholamines, cyclophosphamide, antipsychotic 
agents, cocaine, alcohol, and hydrocarbons. Hydrocarbons are propellants or refrig-
erants common in many household products and have been shown in multiple case 
reports to cause myocarditis, heart failure, and sudden death.2-5 Hydrocarbon exposure 
is typically from the intentional inhalation of fumes, known as huffing, sniffing, or 
dusting.2 We present an illustrative case and discuss the detection of toxic myocarditis 
by means of cardiac magnetic resonance (CMR) imaging with delayed enhancement.

Case Report

In December 2013, a 23-year-old man presented at our hospital’s emergency depart-
ment with a one-day history of palpitations and substernal chest pressure associated 
with dyspnea and diaphoresis. His chest pressure improved in the upright position and 
was not associated with exertion. His medical history was significant for substance 
abuse, bipolar disorder, and pseudo-seizures. The patient’s last admitted use of cocaine 
was 2 years before admission, and he reported no current recreational drug use. Upon 
admission, the patient had a temperature of 97.9 °F, a heart rate of 76 beats/min, a 
blood pressure of 144/74 mmHg, and an oxygen saturation level of 97% on room air. 
The patient’s examination was notable for his appearance as a large, athletic, and ap-
parently healthy white male, with dilated pupils that were equally round and reactive 
to light. A cardiopulmonary examination revealed clear lung sounds and no chest-wall 
tenderness, murmurs, rubs, or gallops.
 His electrocardiogram (ECG) showed sinus rhythm at a rate of 79 beats/min and 
incomplete right bundle branch block, with no ST-segment or T-wave abnormali-
ties. His complete blood count, basic metabolic panel, liver function tests, D-dimer 
level, and urine toxicology screen (notably negative for cocaine) revealed nothing of 
concern, but his cardiac enzyme levels, save for normal total creatinine kinase (CK), 
were abnormal: a peak CK-MB fraction (CK-MB) of 6.5 µg/L and a peak troponin 
T level of 0.13 µg/L.
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 Cardiac magnetic resonance with delayed enhance-
ment revealed subepicardial and midwall delayed en-
hancement, with surrounding edema consistent with 
myopericarditis. There was biventricular dilation with 
preserved right ventricular (RV) and left ventricular 
(LV) systolic function. Evaluation for the cause of the 
myopericarditis revealed negative antinuclear antibody, 
myeloperoxidase ab, and proteinase 3, together with 
negative titers for Coxsackie virus, hepatitis C virus, 
human immunodeficiency virus, Lyme immunoglobu-
lin G, immunoglobulin M, and Trypanosoma cruzi.
 The patient was discharged from the hospital on 
high-dose ibuprofen for treatment of his myopericar-
ditis, but he returned to the emergency department 4 
months later with a similar presentation. On his 2nd 
admission, the patient’s cardiac enzyme levels were 
slightly higher: a peak troponin I of 0.8 µg/L and a 
peak CK-MB of 20 µg/L. The patient’s urine toxicol-
ogy testing was again negative for cocaine, benzodiaz-
epines, barbiturates, marijuana, and opiates. Repeated 
CMR with delayed enhancement now showed mildly 
depressed RV and LV systolic function, with an RV 
ejection fraction (EF) decrease from 0.55 to 0.47, an 
LVEF decrease from 0.58 to 0.51, and edema on T2-
weighted images—with hyperenhancement noted in 
the base and mid lateral wall and in the mid ante-
rior wall (Fig. 1). On the 2nd hospital day, the pa-
tient was found huff ing from a Dust-Off ® canister 
of 1,1-dif luoroethane (DFE) (Falcon Safety Products 
Inc.; Branchburg, NJ) with several empty canisters in 
his bag. Further, he admitted to inhaling DFE before 
his f irst admission. We made a final diagnosis of toxic 
myopericarditis, probably secondary to inhaled haloge-
nated hydrocarbons. The patient never followed up in 
clinic and has not returned to our hospital’s emergency 
department.

Discussion

Solvent abuse among youth has gained popularity since 
the 1960s.6 Historically, substances such as glue, paint 
thinners, and dry-cleaning f luids had been the prod-
ucts popularly misused. Cardiomyopathies arising from 
this type of abuse have been documented since 1971.6 
Initial observational studies of asymptomatic industrial 
exposure to trichloroethylene have revealed a significant 
number of ECG abnormalities that suggest chronic mi-
crovascular damage.7 During the past 2 decades, inhal-
ing DFE for recreational drug use has become more 
mainstream, resulting in such severe health consequenc-
es as encephalopathy, cerebellar degeneration, peripheral 
neuropathy, and neuropsychiatric disorders.8

 Inhalant abuse as a cause of cardiomyopathy should 
be considered in patients who present with cardiac dys-
function of unknown cause, particularly in teenagers 
and young adults with histories of substance abuse. 

Fig. 1  T1-weighted cardiac magnetic resonance images 
acquired during the patient’s 2nd hospitalization show A) delayed 
enhancement (arrows) of the posterolateral wall, sparing the 
endocardium, and B) heterogeneous delayed enhancement 
(arrows) of the lateral wall from the midmyocardium to the 
subepicardium. C) T2-weighted image (corresponding to slice 
A) shows bright areas of edema (arrows) and a small pericardial 
effusion.
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There have been prior reports of “huffing” as a cause 
of cardiomyopathy. In 2012, a case similar to our own 
was presented, but with transthoracic echocardiograms 
that showed a severe cardiomyopathy thought to be due 
to DFE spray.2 Three days into the hospitalization, the 
patient’s cardiac enzyme levels started trending down, 
and repeat echocardiography showed normalization of 
LV function.2

 A colorless gas, 1,1-difluoroethane is used in various 
commercial products as a propellant or refrigerant. The 
intentional inhalation of DFE and other halogenated 
hydrocarbons has been associated with several cardiac 
toxicities.

Cardiac Manifestations
There have been reported cases of chronic cardiac toxici-
ty from solvent abuse, resulting in irreversible myocardial 
damage.5,9 Myocardial degenerative changes like inter-
fibrillary edema, swollen and ruptured fibrils, conges-
tive heart failure from chronic myocarditis, and fibrosis 
have been seen in chronic inhalant-abusers.5,9 The most 
common cause of “sudden sniffing death” is cardiac ar-
rhythmia, usually associated with the use of toluene and 
1,1,1-trichloroethane.9,10 Ventricular f ibrillation, sinus 
bradycardia, and hypoxia-induced heart block have also 
been implicated as probable mechanisms.2,4,11

Toxic Myocarditis and the Role of 
Magnetic Resonance Imaging
Although myocardial biopsy is the gold standard for the 
diagnosis of myocarditis because of its high specif ic-
ity, the sensitivity of such biopsy is thought to be too 
low for routine clinical use.10 Cardiovascular magnetic 
resonance is being used with increasing frequency as a 
diagnostic test in cases of suspected acute myocarditis.12 
The International Consensus Group on CMR in Myo-
carditis states that a CMR study should be performed in 
symptomatic patients in whom the CMR results would 
affect the management of clinically suspected myocar-
ditis.13,14 According to the Lake Louise Criteria,13 when 2 
or more of the following 3 criteria are met, myocarditis 
can be diagnosed with an accuracy of 78%: 1) regional 
or global myocardial signal intensity in T2-weighted 
images, 2) an increased early gadolinium enhancement 
ratio between myocardium and skeletal muscle in 
gadolinium-enhanced T1-weighted images, and 3) one 
focal lesion with nonischemic regional distribution in 
late-gadolinium-enhancement imaging. The pattern of 
enhancement in the case presented here (Fig. 1) could 
also be consistent with sarcoidosis, but toxic myocarditis 
is more likely in a young white male found huffing.15 
The use of CMR to diagnose myocarditis secondary 
to cardiotoxins is not well documented. The case pre-
sented here clinically suggests acute myocarditis from 
inhalant abuse, and the CMR findings are consistent 
with myopericarditis.

 Although we are not the first to report inhalant abuse 
as a cause of myocarditis, this to our knowledge is the 
first documented use of CMR as a diagnostic tool for 
toxic myocarditis. Even when urinary toxicology screen-
ing is negative, inhaled solvents are not picked up on 
routine drug-screenings; use of these agents should be 
part of the patient’s history if there is suspicion of solvent 
abuse leading to cardiomyopathy. Cardiac magnetic res-
onance is a useful tool in the diagnosis of myocarditis 
and, if available, should be used when a diagnosis of 
symptomatic myocarditis is suspected. This case shows 
that myocarditis probably secondary to inhalant abuse 
can be detected on CMR with gadolinium delayed-
enhancement imaging.
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