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CASE IN POINT 

Difluoroethane Inhalant Abuse, Skeletal 
Fluorosis, and Withdrawal
Adam Custer, MD; Andrew Corse, MD; and Sondra Vazirani, MD, MPH

Prolonged or excessive use of the central nervous system depressant difluoroethane,  
which is an easily acquired and inexpensive volatile substance that can be inhaled  
recreationally, is associated with toxicity, and abrupt cessation can induce withdrawal.
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Difluoroethane (DFE) is an easily ac-
quired and inexpensive volatile 
substance that can be inhaled recre-

ationally.1 It is found in common household 
items, including compressed air dusters, 
refrigerants, and propellants. DFE is a cen-
tral nervous system (CNS) depressant as-
sociated with a brief sensation of euphoria 
when inhaled.2 Prolonged or excessive use 
is associated with toxicity, and abrupt ces-
sation can induce withdrawal.3-5 We present 
a case of DFE abuse associated with skeletal 
fluorosis and withdrawal psychosis.

CASE PRESENTATION
A 39-year-old man with a 6-month history of 
inhaling 20 to 25 cans of DFE per day pre-
sented to the emergency department after 
abruptly stopping use 6 days prior. He de-
scribed irritability, agitation, auditory halluci-
nations, and delusions of “demons trying to 
harm him.”

On presentation, the patient was afebrile 
with a mild sinus tachycardia. He was calm 
and cooperative but reported delusions and 
auditory hallucinations. He denied suicidal 
or homicidal ideation. His physical examina-
tion was remarkable for bony deformities of 
his hands (Figure 1). 

The initial workup included a complete 
blood count; basic metabolic panel; liver 
function tests; urine toxicology; and testing 
for hepatitis B/C and HIV; all unremarkable. 
Psychiatry and poison control were con-
sulted, and he was admitted. 

After 72 hours, the patient's irritability, 
agitation, and sinus tachycardia resolved; 
however, his psychosis and hallucinations 
persisted. He was started on olanzapine and 

transferred to inpatient psychiatry. Addi-
tional laboratory tests revealed a serum flu-
oride of 0.35 mg/L (normal, 1-47 ug/L),  
C-telopeptide of 2,663 pg/mL (normal,  
70-780 pg/mL), and hand X-rays showing 
diffuse bilateral periosteal reaction in the 
phalanges and distal ulnas (Figure 2).6

DISCUSSION
DFE acts as a CNS depressant via glutamate 
and γ-aminobutyric acid receptors, causing 
a brief euphoria when inhaled.2 Acute tox-
icity can cause nausea, vomiting, abdominal 
pain, and altered mental status. Severe com-
plications include loss of consciousness, 
mucosal frostbite, angioedema, cardiac ar-
rhythmias, and skeletal fluorosis.2,7

Skeletal fluorosis is a rare ramification 
of excessive or prolonged DFE inhalation. 
DFE is metabolized into a fluorinated com-
pound that accumulates and leaches cal-
cium from bone, altering its structure. This 
can manifest as bony deformities with dif-
fuse periosteal reaction and elevated serum 
fluoride levels. Furthermore, the elevated 
C-telopeptide level seen in this case may 
suggest increased bone turnover.

Approximately 50% of patients report 
withdrawal symptoms, but the timing, du-
ration, and associated symptoms are not 
well understood.3 Withdrawal can include 
tremors, diaphoresis, nausea, vomiting, de-
pression, anxiety, irritability, psychosis, and 
hallucinations. Symptoms typically start 
within 24 to 48 hours of cessation and last 
for 3 to 7 days.5 Psychotic symptoms often 
abate quickly; however, anxiety and in-
somnia can persist for weeks.5 There are 
no formal treatment guidelines, but poison 



control suggests observation and as-needed 
benzodiazepines. Although this patient’s ir-
ritability and agitation resolved, his psy-
chosis and hallucinations persisted, raising 
concern for an underlying psychiatric di-
agnosis and prompting transfer to inpatient 
psychiatry.

CONCLUSIONS
Health care providers should recognize the 
symptoms of DFE toxicity, its complications, 
and withdrawal. Collaborating with psychia-
try and poison control is beneficial in provid-
ing guidelines for supportive care.
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FIGURE 1 Bony Deformities 

Bilateral hand deformities of the phalanges are indicated by the red 
arrows.  

FIGURE 2 Hand X-ray

Hands X-ray orange arrows show diffuse periosteal reaction of the 
phalanges and distal ulnas consistent with skeletal fluorosis.


