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CORRESl'ONDENCE 

Poppers-Associated Retinal Toxicity 

TO THE EDITOR: "Poppers" (slang for various 
forms of alkyl nitrite) are volatile nitric oxide 
donors that have been used for decades as recre­
ational drugs. Both the popularity of and legal 
tolerance for poppers have led to the perception 
that these drugs are relatively innocuous.1 Here, 
we describe four patients who were seen within a 
few months of one another and who had pro­
longed visual loss as a result of damage to foveal 
photoreceptors shortly after inhaling poppers. 

In January 2010, Patient 1, a 27-year-old 
woman, presented with an 11-day history of a 
reduction in bilateral vision and a "central bright 
dot" in both eyes. The night before the onset of 
symptoms, she had attended a party, at which 
both she and Patient 2 had inhaled poppers 
(brand name, Jungle Juice) and consumed ap­
proximately half a bottle of high-grade alcohol. 
Patient 1 was an occasional consumer of other 
brands of poppers but reported having had no 
previous visual symptoms. Her medical history 
was unremarkable. 

The visual acuity was 20/50 in the right eye 

and 20/40 in the left eye. Anterior segments and 
intraocular pressure were normal. The fundus 
examination showed a yellow foveal dot in both 
eyes (Fig. lA and lB, top row). Findings on high­
resolution optical coherence tomography were 
consistent with damage to the photoreceptor 
outer segment in the fovea of both eyes (Fig. lA 
and lB, bottom row). Color vision and full-field 
electroretinograms were normal. Isopropyl nitrite 
was identified by gas chromatography-mass 
spectrometry in the vapors from the popper vial. 
On follow-up examination 1 month later, the vi­
sual symptoms and ophthalmologic examination 
were unchanged. 

Within a 3-month period, we examined three 
other patients who also had visual loss with 
central phosphenes after inhaling isopropyl ni­
trite (see the Supplementary Appendix, available 
with the full text of this letter at NEJM.org). Two 
of these patients showed resolution of symp­
toms over several weeks. 

To our knowledge, over the past 10 years, 
there have been only two case reports of visual 
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Figure l. Retinal Images of Patient 1 at Presentation 11 Days after Inhalation of Poppers. 

Shown are images of the patient's right eye, with visual acuity of 20/50 (Panel A), and left eye, with visual acuity of 
20/40 (Panel B). In the top row, fundus photographs show a bilateral yellow foveal dot (arrows). In the bottom row, op­
tical coherence tomography shows altered reflectance of photoreceptor outer segments in the foveae (arrowheads). 

loss after inhalation of poppers, 2•3 and the ana­
tomical basis of this injury remains elusive. Thus, 
vision loss after intake of poppers is considered 
to be a rare event, although poppers-induced 
phosphenes are reported in Internet forums. The 
reason for the apparent outbreak of popper tox­
icity that we report here remains to be deter­
mined. It may have been due to an increased use 
of poppers in the population, to the availability 
of more powerful popper brands, or to improve­
ments in retinal imaging technologies. 

Because the only compound we detected in 
the vapors from the vials was isopropyl nitrite, a 
very potent nitric oxide donor, it is likely that the 
visual symptoms were due to acute, massive re­
lease of nitric oxide. Nitric oxide modulates 
photoreceptor metabolism and function. It also 
activates guanylate cyclase,4 a key enzyme for 
recovery of photoreceptor function after photo­
transduction. However, guanylate cyclase activa­
tion is predicted to decrease light sensitivity, 
whereas the phosphenes reported by our pa­
tients suggest increased light sensitivity. Retinal 
damage was functionally and anatomically lim­
ited to the foveal center, a situation similar to 
that observed in photic injury. Experimentally, 
nitric oxide is indeed known to contribute to pho­
tic injury.s However, our patients reported that 
they had not stared at bright lights. Because ni­
tric oxide is a potent vasodilator, acute changes in 
ocular perfusion pressure might have contribut-

ed to retinal damage, although photoreceptors 
are relatively resistant to short-term circulatory 
changes. 

Consumers and ophthalmologists should be 
aware of the possible retinal toxicity of poppers. 
In patients with recent bilateral visual loss and 
phosphenes, this diagnosis should be consid­
ered. Finally, the determination of the molecular 
basis for the toxic effects of poppers may be of 
interest to further document the role of nitric 
oxide in retinal function and diseases and to 
identify potential approaches to counter such 
toxicity. 
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