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Abstract
Exogenous ochronosis is a rare condition of paradoxical skin 
darkening seen with use of the skin lightening agent hydroquinone. 
Incidence has been highest in patients with darker skin types, 
prolonged use, and higher concentration treatment, but has 
been reported with low dose (2%) as well. Here we present a 
rare case of exogenous ochronosis, with resultant skin and nail 
hyperpigmentation, occurring in a Caucasian female using 3% 
hydroquinone cream over an eighteen-month period.
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Introduction
Exogenous ochronosis is a rare condition that presents as 

maculopapular paradoxical hyperpigmentation seen after use of 
skin lightening agents containing hydroquinone. Most cases have 
been seen in patients with darker skin types with prolonged use of 
high potency topicals. We however, present a Caucasian patient 
who developed exogenous ochronosis after 18 months use of a 
non-prescription 3% strength hydroquinone cream. Treatment for 
this condition is difficult and thus physician awareness with early 
recognition and discontinuation is paramount to limiting what may 
progress to permanent discolorations.

Case Report
A 53 year old Caucasian lady presented complaining of an 

asymptomatic eruption of tiny grey-black maculopapules around 
her eyes (Figure 1). This condition had been present and gradually 
worsening for about a year. She denied any skin lesions like this 
elsewhere, but had noted an orange-brown discoloration of her 
fingernails the past six months (Figure 2). She enjoyed excellent 
general health and past medical history was non-contributory. 
Questioning about topical hygiene and cosmetic product use revealed 
that she had been using a non-prescription 3% hydroquinone cream 
to lighten "dark circles" under her eyes for about eighteen months. 
A punch biopsy was taken of the periorbital speckles. Pathology 

         

Figure 1: The speckles are noted to be tiny, black papules

         

Figure 2: This nail hyperpigmentation is noted to be on the top surface of 
the nails
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showed the dermis to have scattered yellow-orange-brown (so called 
"ochre colored") particles, some with a banana shape and many with 
an angulated, fractured glass appearance. A diagnosis of exogenous 
ochronosis was made. Attempts to find an effective laser to non-
ablatively resolve this condition were made by treating small test 
areas with the following lasers using various fluences and spot sizes: 
585 nm and 595 nm pulsed dye laser, Q-switched Nd: YAG laser at 
1064 nm and 532 nm, and Q-switched 755 nm Alexandrite laser. All 
of these tests failed to show improvement. We planned to next try 
fractionated CO2 and Er:YAG laser lasers, but the patient refused and 
was then lost to follow-up.

Discussion
Ochronosis is a rare condition resulting from deposition of 

homogentisic acid into the dermis of the skin [1,2]. There are two 
types of ochronosis, exogenous ochronosis being distinct from 
endogenous ochronosis or alkaptonuria.

Endogenous ochronosis is a rare autosomal recessive 
metabolic disorder in which homogentisic acid oxidase is deficient. 
Homogentisic acid is broken down by the enzyme homogentisic 
acid oxidase and is a hydroquinone metabolite of tyrosine. With 
decreased enzyme activity, the excess homogentisic acid irreversibly 
binds to dermal fibrillar collagen, which results in skin pigmentation 
[3], cartilage deposition, and darkening of the urine after prolonged 
exposure to air. After the fourth decade of life the major manifestation 
is osteoarthritis, but multiple other body systems; including the 
heart, musculature, genitourinary, eyes, and ears are also involved. 
Diagnosis of alkaptonuria is suspected by clinical history and 
characteristic urine changes, with the gold standard of diagnosis 
being confirmation of homogentisic acid in the urine [4].

The incidence of exogenous ochronosis is rare in the United 
States, with less than 25 reports from 1985 to 2010.  This reported 
incidence suggested one case per 300-450 million units of 
hydroquinone sold in the U.S. [5]. Worldwide, the largest population 
affected has been South-African blacks, being described in up to 35% 
of the population. This report was thought directly related to high 
concentrations of hydroquinone in bleaching creams prior to 1984. 
It is important to note that this reaction can occur in any patient 
regardless of skin type. Exogenous ochronosis is most commonly 
seen after use of skin lightening agents containing hydroquinone, but 
a similar-appearing condition has also been reported after contact 
with resorcinol, phenol, mercury, picric acid, and use of antimalarials 
[6]. Use of hydroquinone has been part of treatment for both post 
inflammatory hyperpigmentation and melasma for years [7,8]. Use of 
hydroquinone for melasma is maintained for prolonged periods and 
shows improved efficacy with higher dose (4% or greater). Incidence 
of exogenous ochronosis is directly related to both dose and 
duration of use, although occurrence with 2% topical hydroquinone 
treatment has provided emphasis of duration more than dosage [3]. 
Involvement of exogenous ochronosis is limited to skin after direct 
topical exposure and grossly appears as symmetric, hyperchromic, 
blue-gray macules and papules in sun-exposed areas [9]. This 
distribution is likely secondary to mechanisms, though speculated, 
of locally inhibited enzymes of homogentisic acid metabolism (i.e. 
homogentisic acid oxidase or tyrosinase) [1].

The differential diagnosis with hyperpigmented macules as seen 
with exogenous ochronosis can be extensive, including melasma, 
bilateral nevus of Ota, hyperpigmentation from other drugs (e.g., 
minocycline, methotrexate, or amiodarone), post inflammatory 
hyperpigmentation, and dermatosis papulosa nigra. As patients with 
exogenous ochronosis may also have melasma, a very clear history 
including exposures and treatments is imperative [10]. Diagnosis 
by non-invasive dermoscopy and reflectance confocal microscopy 
(RCM) has been shown to be reliable in making the diagnosis of 
exogenous ochronosis from the list of differentials. By dermoscopy, 
lesions appear as dark brown globules and globular like structures on 

a diffuse brown background. Features of exogenous ochronosis seen 
by RCM are dark, well-defined, round-to-oval and dermal banana 
shaped structures, the latter finding being more specific as it had 
not been attributed to any previous cutaneous structure or disease. 
Diagnosis can be confirmed by skin biopsy, yielding characteristic 
yellow-brown, banana-shaped fibers within the papillary dermal layer 
with or without sarcoidal granulomas or multinucleated giant cells 
[10].

The orange-brown nail pigmentation shown by our patient has 
also been noted previously in patients using hydroquinone creams.  
It is reportedly a result of oxidation of hydroquinone which has 
contacted the nails, and resolves as the nails grow out as long as 
further contact with hydroquinone is minimized.  This side effect can 
be prevented by taking care to avoid nail contact with the product and 
by good hand washing after application [11].

Treatment of this condition is difficult and no individual therapy 
has been shown to be definitively curative [1,6]. Due to these 
difficulties, prevention is imperative and use of the lowest effective 
dose of hydroquinone concentrations with sun protection and early 
diagnosis may alter the outcome [6]. The first step is to remove 
the inciting agent. While trichloroacetic acid and cryotherapy are 
ineffective, other medical treatments report varied success. Retinoic 
acid has shown to improve discoloration for some patients; however, 
it has also been reported to cause hyperpigmentation in others. High 
SPF sunscreen in combination with retinoic acid or low potency 
corticosteroids has also shown some success, and oral tetracycline 
reportedly successfully treated one patient. Further treatment 
involves a series of superficial, ablative modalities in hopes of 
removing the pigment deposition without causing scarring. Methods 
include chemical peels, CO2 laser, cryotherapy, dermabrasion, and 
fractional carbon dioxide and erbium-YAG lasers [1].

In summary, despite hydroquinone being an effective treatment 
for multiple dyschromias, its use is associated with the rare 
complication of exogenous ochronosis. Patients using hydroquinone 
agents should be warned of this potential side effect and monitored 
regularly as treatment is limited and early discontinuation of the 
offending agent is central to the long-term outcome of exogenous 
ochronosis [1].
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