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Case Report

Poppers’ Maculopathy
Renzo Cañote Flores, Johana Rueda Rueda
Department of Retina and Vitreous, Instituto de Ojos Oftamosalud, Lima, Perú

Abstract

We report a case of visual alterations after the first use of poppers in a young male patient. A 32‑year‑old male
patient with no past medical history presented with decreased central visual acuity and phosphenes in both
eyes. He admitted the use of poppers a day before the symptoms began. Optical coherence tomography showed
bilateral disruption of the ellipsoid zone. Poppers’ use is increasing in young people and so is the possibility of
visual and structural alterations that can persist over time as a result of macular toxicity.
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INTRODUCTION

Poppers are a group of psychoactive drugs called alkyl
nitrites, and the term is especially used to describe the
inhalant drug amyl nitrite. At the beginning, this group
of drugs were used around the 1860s to treat angina and
cyanide poisoning because of its vasodilation properties.
The term poppers appeared in the 1960s when the capsules
of amyl nitrite were cracked or “popped” to release
the chemical, and since then, it is common among gay
population, and nowadays it is becoming popular among
young people as a recreational drug that can increase
sexual desire and cause euphoria and vasodilation, and it
is the fourth common drug in the frequency of usage after
marijuana, cocaine, and ecstasy.[1,2]
We report a case of visual alterations after the first use of
this drug in a young male patient.

reduction in central visual acuity associated to phosphenes
in both eyes for 2 days [Figure 1]. There was no past medical
history. Anterior segment and intraocular pressure were
normal in both eyes. Best‑corrected visual acuity was 20/20
in the right and left eyes. Funduscopic examination showed
a mild disruption in macular retinal pigment epithelium in
both eyes [Figure 2]. Even when the findings were mild and
inconclusive at the first sight, the patient insisted on the
presence of visual symptoms. A spectral domain‑optical
coherence tomography (OCT) revealed foveal disruption at
the ellipsoid zone (EZ) [Figure 3]. Fluorescein angiography
showed no defects in the right or left eye [Figure 4]. We
insisted on the details of his past medical history and recent
history of medication or exposition, and he finally revealed
inhalation of “poppers” for the first time a day before the
beginning of the symptoms. He had not used any other
drugs or alcohol during this event.
DISCUSSION
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Figure 1: High Resolution (HR) shows the normal picture obtained in a healthy patient on the right (left side) and left (right side) eyes on the
upper two images. In the inferior picture, there is a simulation of how the patient is perceiving his actual image distortion, showing a decrease
in visual quality in both eyes

On funduscopy, the presence of bilateral yellow dots at
the fovea may indicate correlation with the findings on
OCT.[5] Reports have shown a macular disruption in the
EZ (hyper‑ or hyporeflectivity) visualized on OCT that
can vary among patients and that can persist or resolve
after abstinence of the drug and that are independent of
the time of exposition,[2,5,6] suggesting the involvement of
the outer retina instead of retinal pigment epithelium or
retinal circulation.
Figure 2: Mild  retinal pigmented epithelium (RPE) macular changes
in both eyes (black arrow). White arrow points to an image artifact

South America; now, its usage is increasing in young
people at parties as a recreational and apparently harmless
substance.   Few studies have described a small but yet
significant proportion of poppers users that complain
of visual symptoms, even after first use.[1‑4] Symptoms
described are blurred vision on central visual field; scotoma
and phosphenes that can persist for hours and even days;
and subtle foveal changes such as yellow deposits on fundus
evaluation.[2,3]
2

A retrospective study at Moorfields Eye Hospital found
three distinct phenotypes of maculopathy associated to
poppers. The first, a subfoveal disturbance of the EZ, was
the most common type, with a “fuzzy” aspect of EZ on
OCT; followed by the vitelliform‑like lesion type, with a
more diffuse foveal involvement that tends to occur among
chronic users and does not improve over time despite drug
cessation; and finally, the microhole type, an asymmetric
well‑defined subfoveal defect of the ellipsoid layer.[7]
The exact pathophysiological mechanism remains
unknown, but different theories have been proposed.
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Figure 4: Fluorescein angiography shows no abnormalities on the
left or right eye

Declaration of patient consent

Figure 3: Spectral domain‑optical coherence tomography shows a mild
foveal disruption on the right (upper) and left (lower) eyes in ellipsoid
zone and inner limiting membrane

One of them sug gests that poppers can induce
overregulation of the enzyme nitric oxide synthase and
then an overproduction of nitric oxide which causes
macular toxicity, especially on photoreceptors.[2,3] The
overproduction of zeaxanthin has also been described as
a possible causative mechanism due to an increase in light
toxicity, as well as direct damage in retinal perfusion.[2,3]
Another theory points to the activation of the enzyme
guanylate cyclase that can maximize cone and decrease rod
responses to light and be responsible for the phosphenes
reported by patients.[2,3] However, there is not enough
information that support any of these theories.
There is no treatment reported, and symptoms can resolve
in almost 32%–70% of cases after cessation.[1,6,7]
CONCLUSION

Poppers’ usage is increasing among young people with
the possibility of visual alterations such as phosphenes
and blurred vision that can persist over time, as a result
of macular toxicity and disruption of outer retinal layers
on OCT.
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