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INTRODUCTION

Nitrous oxide (N20O) misuse is an increasingly recognized
cause of neurologic injury, especially among young adults.
Chronic intermittent exposure can cause functional vita-
min B12 deficiency, leading to subacute combined degener-
ation (SCD) of the spinal cord. Early symptoms—paresthe-
sias, gait instability, and weakness—are often nonspecific,
and initial imaging may be normal. As a result, patients
may be misdiagnosed with conditions such as Guillain-
Barré syndrome (GBS), multiple sclerosis, or spinal cord
compression. Early recognition in the emergency depart-
ment is critical, as neurologic injury is potentially re-
versible with prompt treatment.

CASE DESCRIPTION

A 39-year-old incarcerated woman presented with two
weeks of progressive bilateral lower extremity numbness,
ascending paresthesias, intermittent weakness, and gait
imbalance. She denied trauma, infectious symptoms, or
bowel/bladder dysfunction. History was notable for alcohol
use and chronic intermittent nitrous oxide (“whippets”) use
over several years. On examination, cranial nerves were in-
tact and upper extremity strength was normal. She had dif-
ficulty sustaining antigravity movement in the lower ex-
tremities, preserved deep tendon reflexes (2+), impaired
two-point discrimination, and a positive Romberg sign.

Laboratory evaluation showed mild macrocytic anemia
(MCV 102) with a “low-normal” serum B12 level (310 pg/
mL). CT head, MRI of the cervical/thoracic spine were un-
remarkable. Lumbar puncture revealed elevated cere-
brospinal fluid protein without pleocytosis (albuminocy-
tologic dissociation), raising concern for GBS. Given her
substance use history and preserved reflexes, functional
B12 deficiency with early SCD due to nitrous oxide toxicity
was suspected. She was treated empirically with daily in-
tramuscular vitamin B12 (1,000 mcg), admitted for further
evaluation and counseling, and showed gradual neurologic
improvement, with significant recovery at follow-up.

DISCUSSION

Nitrous oxide oxidizes and inactivates vitamin B12, impair-
ing methionine synthase and myelin synthesis. This pro-
duces dorsal column dysfunction and macrocytic anemia
through the “folate trap”, even when serum B12 appears
normal or low-normal. Elevated methylmalonic acid and
homocysteine can help confirm the diagnosis. N2O toxic-
ity can mimic GBS, particularly with elevated CSF protein;
however, preserved reflexes and absence of autonomic in-
stability favor a metabolic cause. Because imaging and lab-
oratory findings can mislead early, diagnosis relies on clin-
ical suspicion and targeted history. Prompt parenteral B12
therapy is essential to prevent permanent neurologic
deficits.
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