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Abstract

Background: Recreational use of inhaled nitrous oxide (N,O) is
rising due to its accessibility and ease of use. Although rare, it
can cause aerodigestive thermal injuries. We report a case of a
24 year-old male with severe oropharyngeal frostbite after N,O
inhalation, presenting with palatal ulcerations and uvular
necrosis. He required ICU care, |V steroids, and antibiotics. A
literature review identified similar cases of N,O-related
aerodigestive frostbite.

Methods: A literature review was conducted across Pubmed,
Embase, and Web of Science using the keywords “whippets’,
“nitrous oxide”, and “frostbite” focusing on English language
articles reporting upper airway injury due to volatile substances
from 1980 to February 24, 2025. We included full length articles,
case series, and short reports given the rarity of these injuries Iin
the literature.

Results: N,O was the most common frequently reported
inhalational frostbite exposure, with outcomes ranging from
same-day discharge to emergency tracheostomy. Systemic
steroids and empiric antibiotics were commonly administered
across all cases.

Conclusions: Aerodigestive frostbite injury is a rare but
potentially life-threatening outcome of N,O abuse. Symptoms can
quickly progress from edema and pain to airway obstruction.
There should be a low threshold for intervention to protect the
airway.
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FIGURE 1: Clinical appearance 48 hours following injury. A) Pseudomembranes of the hard and soft palate. B)
Uvular edema and early signs of necrosis

Objective
This case report and literature review highlights the importance of
early intervention to prevent aerodigestive frostbite complications
from recreational N,O use.

Results

* |dentified 11 cases of aerodigestive frostbite, with a median
age of 27.5 year. Most patients were male.

» 8 cases involved pressurized N,O, including 4 cases from
recreational inhalation directly from whipped cream chargers
(“whippets”). One case involved inhalation from a ballon. Other
exposures included dry ice, liquid nitrogen, automotive and
medical N,O canisters, and pressurized hydrofluorocarbons.

* All cases involved tissue frostbite, with severity and location
varying by exposure source and route.

* Qutcomes ranged from same-day discharge to ICU care and
emergency tracheotomy.

 Most cases were treated with systemic steroids and empiric
antibiotics.

Case Report
A previously healthy 24-year-old male presented to the
emergency room of a level 1 trauma center 48 hours after
inhalation of N20O in a social setting. The patient was at a party
when a friend discharged a 1 liter cylinder marketed as a
‘whipped cream charger’ directly into his oral cavity in an
uncontrolled manner. He immediately noted odynophagia and
dysphagia. He presented to a rural ED after 24 hours
complaining of progressive dysphonia and shortness of breath.
He reported symptomatic improvement after 8 mg of |V
dexamethasone. Patient was transferred to a tertiary medical
center for ENT evaluation. Examination revealed mucosal
ulceration of the palate, sloughing mucosa in the nasopharynx
and early necrotic changes of the uvula (Figure 1). There was
edema and pooling secretions in the postcricoid region but no
overt laryngeal involvement on flexible laryngoscopy.
Due to concern for worsening airway swelling or dislodging
necrotic debris causing airway obstruction, the patient was
admitted to the ICU for monitoring. He was treated with a limited
steroid taper and IV clindamycin. After 24 hours, he showed
continued symptomatic improvement and was stable for
discharge. Complete resolution of symptoms was noted at one
week follow up with physical exam unremarkable except for
oropharyngeal erythema.
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TABLE 1: Characteristics of included studies. (N,0 —Nitrous oxide; FHC- flourohydrocarbons; M-Male; F-Female; U-Unknown;
LOS- Length of Stay, NR-Not Reported)

Conclusion
Recreational inhalation of N,O has increased in recent decades.
Although aerodigestive frostbite injuries are rare, clinicians
should be prepared to recognize and manage them. Life
threatening airway obstruction can develop hours to days after
the initial injury, making ongoing vigilance essential. Systemic
steroids and empiric antibiotics may aid treatment, and clinicians
should maintain a low threshold for airway intervention due to the
potential for rapid deterioration.
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