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OBSERVATION

Retinopathy Associated With Hair Dye
Retinopathy associated with the use of hair dye aromatic
amines (RAHDAA) was recently reported in 3 middle-aged
women following exposure to hair dyes containing aromatic
amines.1 It was described as multiple bilateral serous retinal
detachments (SRDs) mimicking MEK inhibitor–associated reti-
nopathy, involving the mitogen-activated protein kinases
kinase enzymes MEK1, MEK2, or both. The retinopathy re-
solved within months after discontinuing the hair dye.

Report of a Case | A 61-year-old woman with no medical history
presented with bilateral blurry vision a few days after dyeing
her hair with hair dye containing aromatic amines. The pa-
tient used a commercially available hair dye that contained aro-
matic amines called para-phenylenediamine. She reported no
exposure to corticosteroids.

Visual acuity was 20/40 in the right eye and 20/20 in the left
eye. Fundus examination revealed bilateral multiple SRDs lo-
cated primarily in the posterior pole (Figure 1). Optical coher-
ence tomography (OCT) imaging revealed multiple SRDs and dif-
fuse thickening of the neurosensory retina. Choroidal thickness

Figure 1. Baseline Presentation of Bilateral Retinopathy Associated With the Use of Hair Dye Aromatic Amines
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A and B, Fundus autofluorescence showing hypoautofluorescent serous retinal
detachments (SRDs) at baseline. C and D, Widefield retinophotography showing
bilateral multiple SRDs. E and F, Fluorescein and indocyanine green (ICG)
angiography at 20 minutes showing no leakage points or vasculitis; the SRDs
did not stain during the angiographic sequence. ICG angiography revealed

neither abnormally dilated choroidal vessels nor choroidal diffusion. The black
arrowhead indicates an SRD. G, Optical coherence tomography (OCT) showing
SRDs (blue arrowhead) and subfoveal thickening of the neurosensory retina
(pink arrowhead). H, OCT macular thickness map showing the increased
thickness associated with the SRDs.
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through the fovea was 250 μm, with no pigment epithelium de-
tachment or abnormally dilated choroidal vessels that might be
associated with central serous chorioretinopathy. Fundus au-
tofluorescence showed hypoautofluorescent SRDs.

Fluorescein angiography showed no leakage or vasculitis
and the SRDs did not stain during the angiographic sequence.
Indocyanine green angiography revealed neither abnormally
dilated choroidal vessels nor choroidal diffusion (Figure 1).

An extensive etiological assessment was conducted,
including comprehensive blood tests and chest computed
tomography scan to exclude sarcoidosis, brain magnetic
resonance imaging and anterior chamber tap interleukin
6/10 assay to rule out oculocerebral lymphoma, and posi-
tron emission tomography scan, mammogram, and derma-
tological and gynecological examination to investigate a
potential acute exudative polymorphous vitelliform macu-
lopathy. All tests yielded normal results. RAHDAA was diag-
nosed based on the temporal association between symp-
toms and hair dye exposure, consistent with the description
including OCT appearance (multiple SRDs predominantly
located in the posterior pole and neurosensory retina
thickening).1

Four months later, visual acuity was 20/20. Fundus ex-
amination showed complete resolution of the SRDs. OCT re-
vealed subretinal deposits that were hyperautofluorescent,
without any residual SRD (Figure 2).

Four years later, the patient reported using aromatic
amines–free hair dye and has not experienced any recur-
rence. Visual acuity remained 20/20, though subretinal de-
posits persisted (Figure 2).

Discussion | RAHDAA presumably is a rare condition. Its
presentation closely resembles MEK inhibitor–associated
retinopathy.2-4 It should be considered a diagnosis of exclu-
sion after other potential diagnoses including central serous
chorioretinopathy have been ruled out.

The retinal toxicity mechanism of anti-MEK agents
appears to involve inhibition of the fibroblast growth factor
receptor mitogen-activated protein kinase pathway
(FGFR-MAPK) in retinal pigment epithelial (RPE) cells.3

Para-phenylenediamine, found in hair dye, may disrupt the
MAPK pathway, potentially explaining the similarities
between these 2 retinopathies.5 This pathway is involved in
the survival and homeostasis of RPE cells. Its alteration
presumably could be associated with RPE dysfunction to
explain the clinical signs.6 Any scalp lesions might facilitate
the systemic absorption of aromatic amines and perhaps
account, in part, for the presumed rarity of this abnormality.
However, no scalp wounds have been observed in the
described cases.

This case of retinopathy associated with hair dye contain-
ing aromatic amines, with relatively long follow-up, shows per-
sistent OCT abnormalities, hyperautofluorescent subretinal de-
posits 4 years after exposure removal, and a slow regression
of the neurosensory retina thickening. This thickening might
be secondary to intermittent RPE dysfunction, which sug-
gests aromatic amines could be responsible for long-lasting RPE
dysfunction. The absence of recurrence after switching to aro-
matic amines–free dyes strengthens the association between
para-phenylenediamine and RAHDAA. A functional impact as-
sessment of these lesions using microperimetry could not be
performed at our site but might be interesting.

RAHDAA may be rare or underdiagnosed. However, iden-
tifying this pathology may allow prompt consideration to re-
move exposure to such hair dye in an attempt to limit persis-
tent RPE damage.

Figure 2. Autofluorescence and Spectral-Domain Optical Coherence
Tomography Follow-Up of the Right Eye
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A, Right eye at 1 month. B, Right eye at 4 months. C, Right eye at 4 years. D, Left
eye at 4 years. At 1 month, autofluorescence shows hyperautofluorescent areas
(white arrowhead) and a macular hypoautofluorescent area corresponding to
the serous retinal detachment (green arrowhead). Spectral-domain optical
coherence tomography confirms a serous retinal detachment (blue arrowhead)
and a thickening of the neurosensory retina (pink arrowhead). In resolved
serous retinal detachment areas, hyperautofluorescent subretinal material
persisted at 4-year follow-up.
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