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Abstract
Background

Acquired yellow hair (xanthotrichosis) can result from the deposition of pigmented compounds on the hair shaft or from chemical
modification of hair pigment and protein molecules.

Purpose
A white-haired 77-year-old woman who developed xanthotrichosis of her scalp hair following the sequential application of
bacitracin zinc ointment and selenium sulfide 2.5% lotion is described and the causes of yellow hair discoloration are reviewed.

Materials and methods

The clinical features of a woman with acquired yellow hair discoloration are presented. Using PubMed and Google Scholar, the
following terms were searched and relevant citations were assessed: bacitracin zinc, hair discoloration, selenium sulfide,
xanthotrichosis, and yellow hair.

Results

Yellow hair was observed on the scalp in areas treated with the following regimen: prior to bedtime, several areas of the scalp
were treated with a single application of bacitracin zinc ointment. The next morning, selenium sulfide 2.5% lotion was applied
and then rinsed from the scalp during showering. Yellow hair discoloration was apparent in co-treated areas immediately
following rinsing; the discoloration gradually faded over 2-5 days with regular shampooing.

Conclusions

Acquired yellow hair shaft discoloration has been reported secondary to multiple etiologies, including environmental and
occupational exposures, iatrogenic causes (including topical and systemic drugs) and protein-calorie malnutrition. To this list, we
add yellow discoloration of white scalp hair due to application of selenium sulfide following topical use of bacitracin zinc in the
affected areas as an unexpected adverse effect that may occur in individuals with white hair.
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Yellow hair discoloration (xanthotrichosis) is an uncommon and unusual presenting complaint, but merits consideration for an in-
depth workup [1]. Indeed, yellow-to-blond hair discoloration can occur secondary to a diversity of etiologic factors, including
harmful environmental and occupational exposures, drugs, or systemic disease. In many individuals, however, the cause of their
hair discoloration is difficult to establish [2,3]. We describe a white-haired woman who developed temporary yellow hair
discoloration after sequential use of bacitracin zinc ointment and selenium sulfide 2.5% lotion. We also review the causes of
acquired yellowing of hair (Table 1) [1-23], as well as other hair changes reported in association with application of selenium
sulfide lotion.

Table 1. Causes of yellow hair discoloration (xanthotrichia)

Setting Source
Environmental and Cigarette smoke [4-6]
occupational Copper [7]

Dihydroxyacetone [8]

Hydrogen peroxide [9]
Hypochlorous acid [10]

Picric acid [11]

Resorcinol [12]

Sunlight exposure [13]

1 - naphthol derivatives [12]

4,4’ methylenedianiline (MDA) [14]

[atrogenic Topical agents
Anthralin (acidic conditions) [15]
Minoxidil 1.5% [16]
Selenium sulfide (with/without
bacitracin) [8,17,18]
Tar shampoo [7]

Systemic drugs
Chloroquine [2]
Cisplatin [2]
Heptaminol [19]
Mephenesin [2]
Minoxidil [20]
para-aminobenzoic acid [2]
Sunitinib [2]
Tamsulosin [3]
Valproic acid [2]

Systemic conditions Essential fatty acid deficiency [21] 2
Malignancy (leiomyosarcoma) [22] 2
Protein-calorie malnutrition [1]
Vitamin B12 deficiency [23] 2

asome of these etiologies can also result in lightening of the hair color

Case report

A 77-year-old, white-haired woman presented for evaluation and management of scalp irritation secondary to seborrhea and mild
folliculitis. Her scalp treatment included application of bacitracin zinc ointment under a shower cap overnight, followed the next
morning by an alternating regimen of anti-seborrheic shampoos using either selenium sulfide 2.5% lotion, tar shampoo
(Neutrogena T/Gel) or ketoconazole 2% shampoo.



At her follow up visit, the patient complained of yellow scalp hair discoloration that only occurred on days following the use of
selenium sulfide lotion. Cutaneous examination showed patches of orange-yellow hair, with white hair remaining in untreated

areas (Figure 1).

Figure 1. (a, and b). Front (a) and side (b) views of the acquired yellow scalp hair in a white-haired woman after application of
bacitracin zinc in the evening followed by occlusion overnight under a shower cap, then subsequent shampooing of the hair with
selenium sulfide lotion the following morning. The patient reported no new scalp symptoms occurring with discoloration.

The yellow hairs corresponded to the bacitracin zinc treated areas of her scalp. The patient also noted that the yellow pigment
slowly faded with routine shampooing over the next 2 to 5 days, restoring her natural white hair color (Figure 2). She denied any
additional associated symptoms, such as pruritus, and there was not any alopecia.

Figure 2. (a, and b). Front (a) and posterior (b) views of scalp in a white-haired woman showing restoration of normal appearing white hair.
These images were obtained following 2-5 days of normal shampooing of previously yellow hair.

Detailed history also revealed that similar changes were absent on the days following the use of either the tar or ketoconazole
containing shampoos, as well as on days without prior application of bacitracin zinc. There were no new medications and the

patient does not smoke.

Aside from mild bemusement regarding her new hair color, the patient was otherwise asymptomatic. She appeared pleased after
several other patients in the office waiting room complimented the appearance of her hair and inquired where she had her hair

colored.

Discussion



We report a woman who developed temporary yellow discoloration of her naturally white scalp hair after sequential application of
bacitracin zinc followed by selenium sulfide 2.5% lotion. Selenium sulfide exposure has been previously cited as a cause of
temporary hair discoloration [8,17,18]. However, the combined use of bacitracin zinc has not been previously reported as a
predisposing risk factor for these changes.

Selenium sulfide-associated hair discoloration

Selenium sulfide salt exists as an orange-brown powder with poor water solubility and is widely used as an antiseborrheic
preparation [24]. Previous investigators have observed yellow, orange-to-red-brown and green hair discoloration with use of
selenium sulfide containing scalp treatments, likely owing to selenium sulfide deposition on the hair shaft after repeated
applications [8,17,18]. The discoloration may be pronounced if the applications are followed by inadequate rinsing [8]. The
researchers have hypothesized that the structure of damaged hair, such as hair damaged due to sun exposure or concurrent tinea
capitis, may be more susceptible to deposition of selenium sulfide because the selenium sulfide is easily trapped by the
fragmented hair shafts [8]. In our patient, we speculate that excessive amounts of white petrolatum, the base ingredient in the
bacitracin zinc ointment, may have trapped the relatively hydrophobic selenium sulfide on the hair shafts. Although the
manufacturer’s label for selenium sulfide lotion states that discoloration “can be avoided or minimized by thorough rinsing of hair
after treatment,” additional verbal precautions and instructions for thorough rinsing may be warranted when this product is
prescribed.

Selenium sulfide-induced hair shaft discoloration has included yellow discoloration of an 86-year-old white-haired male [8],
orange-to-red-brown discoloration in six children (whose ages ranged from 10 months to 8 years and for whom the initial hair
colors were not described), [18], and green discoloration in a 4-year-old African-American child (in whom the initial hair color
was not reported) [17]. In each individual, hair discoloration was only noted on the scalp, discoloration resolved soon after
discontinuing use of selenium sulfide-containing products and no additional symptoms were reported in association with patients’
hair color changes.

The observed color changes resulting from application of selenium sulfide varied, depending on the patient’s initial hair color.
Both white-haired patients, including our patient, developed yellow discoloration [8]. Alternatively, seven children developed
hair colors ranging from orange to red-brown to green [17,18]. This range of discoloration is most likely the result of the variable
appearance of yellow-orange selenium sulfide on different backgrounds of pigmented hair.

Etiology of xanthotrichosis

The causes of acquired lightening of hair color, resulting in yellow to blonde to orange-red discoloration, range from exogenous
exposures to systemic metabolic alteration (Table 1). Exogenous factors resulting in xanthotrichosis include pigmented
compounds that are inadvertently deposited on the hair shaft, including cigarette smoke residue [4-6], copper [7],
dihydroxyacetone [8], MDA (4, 4’- methylenedianiline) [14], 1-naphthol [12], picric acid [11] and resorcinol (dihydroxybenzene)
[12]. Topical medications may also result in yellow discoloration, including anthralin when applied under acidic conditions [15],
minoxidil [16], and tar shampoo [7].

Chemical modification of hair shaft components, including melanin pigment molecules and keratin proteins, may also result in
yellowing or lightening of hair. Permanent cosmetic hair dyes employ oxidizing agents, such as hydrogen peroxide, which
oxidize melanin pigments and lighten hair color [9]. Lightening of swimmers’ hair may occur as a result of oxidative degradation
of melanosomes from hypochlorous acid in swimming pool water [10]. Sunlight exposure, likewise, denatures melanin [13];
sunlight additionally lightens hair color via photo-oxidation of keratin amino acid sidechains, causing a yellow tint in white-haired
individuals [25].

Systemic causes of yellowing or lightening of hair color generally act by altering normal synthesis of melanin pigment molecules.
Systemic medications are a common cause of hair color changes, and several have been implicated, including chloroquine,
cisplatin, heptaminol, mephenesin, para-aminobenzoic acid (PABA), sunitinib, tamsulosin, and valproic acid [2,3,19,26].
Systemic processes known to cause lightening of hair color include metabolic or nutritional deficiencies (such as protein-calorie
malnutrition-Kwashiorkor [1], essential fatty acid deficiency [21], and vitamin B12 deficiency [23]), and malignancy
(leiomyosarcoma) [22]. Periodic, severe metabolic fluctuations as a result of diseases or medications may manifest as the “flag”
sign, appearing as lightened horizontal bands of discolored hair interrupting lengths of normal hair [1].

Evaluation of individuals with yellow hair discoloration



Yellow hair discoloration may occasionally be a patient’s chief complaint. The differential diagnosis is broad and involves
exogenous and systemic factors. The initial history should focus on identifying workplace exposures, hobbies, new medications,
smoking history; a careful review of systems, noting any symptoms of systemic pathology is essential. All medications should be
reviewed as well, including over-the counter medications and supplements.

A thorough physical exam should be performed, noting the distribution of discolored hair, additional discoloration of the skin or
nails, and signs of systemic disease. An occupational cause of yellow discoloration, for example, may be suspected by a staining
pattern involving exposed areas such as the eyebrows and frontal-temporal regions of the scalp [11,14]. Smokers often have
yellowed patches in smoke-exposed areas, including mustaches and the frontal scalp [4-6]. Exogenous sources of yellow pigment
may be detected by rubbing discolored hair with an alcohol swab, which may remove the deposited residue [18].

In many patients, despite a thorough workup, no definitive cause of discoloration is discovered [3]. For these individuals, the
follow up plan requires careful, intuitive judgement. Regularly scheduled follow up or referral is indicated if an occult pathologic
process is suspected. In apparently indolent cases, the psychosocial impact should be assessed; distressed patients, for example,
can be offered a more extensive workup, including substitution of their medications. Consultation with a beautician for hair dying
may provide additional comfort as well.

Conclusion

Hair discoloration secondary to selenium sulfide 2.5%, albeit uncommon, has been described. We report a unique circumstance in
which acquired xanthotrichosis developed in a 77-year-old white-haired woman following sequential use of bacitracin zinc and
selenium sulfide 2.5% lotion; the woman’s normal white hair color was restored 2-5 days after discontinuing use of selenium
sulfide. Yellowed or lightened discoloration commonly occurs secondary to medications, but environmental, occupational, topical
medications, and metabolic alterations may additionally be the cause. A detailed medication history may be helpful to elucidate
the etiology of acquired yellow hair discoloration.
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