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CASE LETTER

To the Editor:
The use of sunless tanners has become an alternative for 
individuals who wish to have tan skin without exposure 
to UV radiation.1 We present a case of a patient who 
experienced persistent hyperpigmented patches on the 
hands months after the use of a sunless tanner containing 
dihydroxyacetone (DHA), a carbohydrate that reacts with 
amino acids in the stratum corneum to produce pigments 
called melanoidins. The hyperpigmentation caused by 
DHA is due to the Maillard reaction, which is the non-
enzymatic glycation of amino groups of proteins by the 
carbonyl groups of sugar.2 Many sunless tanners contain 
DHA at varying concentrations. Dermatologists should 
be aware of the benefits and potential side effects of 
these alternative products so that they can appropriately 
counsel patients. 

A 20-year-old woman with no history of skin disease 
presented for evaluation of hyperpigmented patches on 

the dorsal hands of several months’ duration. Physical 
examination revealed ill-defined hyperpigmented patches 
on the dorsal fingers without associated scale or erythema 
(Figure 1). She had a remote history of Hodgkin lym-
phoma treated with chemotherapy and was in remission 
for 5 years prior to the current presentation. Her hema-
tologists referred her to dermatology for evaluation, as 
they did not believe the patches could be related to her 
chemotherapy given that she had completed the treat-
ment years before. 

A punch biopsy of one of the patches was obtained 
to elucidate the origin of the hyperpigmentation, 
which had no obvious triggers according to the patient. 
Histopathologic examination revealed hyperpigmented 
parakeratosis and lentiginous hyperplasia along with pig-
mentation of the stratum corneum (Figures 2A and 2B) 
with black pigment, which stained positive with Fontana-
Masson (Figure 2C).

Upon further questioning, it was revealed that our 
patient had used a sunless tanner 3 months prior to 
the development of the pigmented patches. She also 
used urea cream to hasten exfoliation, which resulted in 
lighter but still apparent hyperpigmentation at follow-up  
6 months after the initial presentation. 

There has been a rapid growth of the sunless tanning 
industry in the last several years due to effective public 
education against UV tanning. Generally, patients apply 
the sunless tanner and notice an increase in tan within 
the following 48 hours. Typically, the tan progressively 
fades with the normal skin exfoliation over the span of 
weeks. Although most of the DHA binds proteins in the 
stratum corneum, the US Food and Drug Administration 
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PRACTICE POINTS
•	 �Patient education on the benefits and risks associ-

ated with sunless tanners is critical when using  
these products.

•	 �Sunless tanners containing dihydroxyacetone poten-
tially can lead to persistent hyperpigmented patches 
on areas of contact.

•	 �Skin biopsy showing hyperpigmented parakeratosis 
along with pigmentation of the stratum corneum can 
aid in diagnosis.
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released a report speculating that approximately 11%  
of the compound reaches the epidermis and dermis.3 
There are limited data regarding the effects of the com-
pound should it pass the stratum corneum into the living 
skin cells. 

Products with DHA only confer a sun protection fac-
tor of approximately 34; although patients may appear 
tan, they have no actual decreased risk for sunburn after 
use. Reports have shown that the use of sunless tanners 
containing DHA can alter the appearance of melanocytic 
lesions clinically and has caused pseudochromhidrosis on 
the palms.3,5,6 A study performed on a human keratino-
cyte cell line, HaCaT, showed that DHA can induce DNA 
damage, cell-cycle block, and apoptosis.7 In addition, as 
described in our case, patients may experience prolonged 
hyperpigmentation after use.

This case demonstrates the potential for persistent 
hyperpigmentation months after the use of sunless 
tanners containing DHA. Asking patients specific ques-
tions regarding their history of tanning product use is 
essential in identifying the pathology. Although a skin 
biopsy may not be strictly indicated, it may aid diagnosis, 

especially when the history is unclear. As more derma-
tologists support the use of sunless tanner, we must 
be aware of this possible outcome, especially on more 
cosmetically sensitive areas such as the fingers in this 

FIGURE 1. A and B, Hyperpigmented patches on the dorsal aspects 
of the fingers. 

FIGURE 2. A and B, Biopsy showed hyperpigmented parakeratosis 
and lentiginous hyperplasia along with pigmentation of the  
stratum corneum (H&E, original magnifications ×100 and ×200).  
C, Fontana-Masson showed positive staining of pigment (original 
magnification ×100). 
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patient. Clinicians should be aware that the US Food and 
Drug Administration recommends avoiding contact with 
mucous membranes when applying products containing 
DHA and also recommends use of a test spot prior to 
treating the entire body with the product.8 Patients must 
not only be educated on the benefits of using sunless 
tanners but on the potential side effects with use of these 
products as well. 
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