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Dear editor,

We present a case of myelitis showing contrast on MRI, which
occurred in the context of recreational use of nitrous oxide. A 20-year-
old woman was admitted with gait and balance disorders that had
appeared a few weeks before and progressively worsened. She had
inhaled nitrous oxide (N2O) almost daily (estimated to 1200 g/day
equivalent to 200 balloons) for recreational use for three years. Exam-
ination demonstrated motor and sensory impairment in all four limbs,
Lhermitte’s sign, and leg areflexia. Electromyogram revealed a length-
dependent axonal neuropathy. A complete autoimmune work-up
including antibodies against AQP4 and MOG, and lumbar puncture
was negative. Spinal cord MRI showed an extensive sagittal line
hyperintensity restricted to the posterior column (inverted-V sign, inset)
with contrast enhancement (Fig. 1). NO inactivates vitamin B12 by
impairing its ability to act as a cofactor for methionine synthetase and
may lead to neurological complications. Although aware of this

https://doi.org/10.1016/j.ensci.2023.100479

interaction and self-medicating daily with vitamin B12 supplementation
for months, the patient failed to prevent these neurological complica-
tions induced by the persistent intake of N3O.

Although its damaging effects were first described in 1978 by Layzer
[1], the recreational use of N2O has increased dramatically in France in
recent months, possibly due to the repeated periods of quarantine and
curfews in the context of the Covid-19 public health crisis [2,3]. High
intake of NoO could trigger central and peripheral neurological damage
similar to the combined spinal cord sclerosis reported in pernicious
anemia related to B12 malabsorption [3]. T2-weighted sagittal images
often show cervical cord lesion restricted to the posterior columns [4].
However, contrast enhancement is exceedingly rare in pernicious ane-
mia or after NyO abuse, so this case underlines how severe the neuro-
logical complications of NoO misuse can be [5]. Although linear contrast
enhancement strongly suggests inflammatory myelitis, clinicians should
be aware that similar lesions may be triggered by severe N,O abuse.
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Fig. 1. Spinal cord MRI of a 20-year-old woman with a history of massive NoO abuse who presented a sensory and motor impairment of the four limbs. T2-weighted
image of the cervical cord at the axial level C2-6 shows an increased intensity of the posterior columns, predominating in the fasciculus gracilis (inverted V-sign, not
shown). T1-weighted contrast-enhanced sagittal image shows a linear uptake of the lesion (upper image). The axial image supports the involvement of the fasciculus
gracilis, while the fasciculus cuneatus at the posterior midline remains normal (lower inset).
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