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Case presentation

Pitted keratolysis: successful management with mupirocin 2% ointment monotherapy
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Abstract

Background: Pitted keratolysis is a benign dermatosis that occurs on plantar skin.
Purpose: We describe a man with pitted keratolysis that was successfully treated with mupirocin 2% ointment monotherapy.

Methods and Materials: We reviewed PubMed for the following terms: mupirocin, ointment, pitted keratolysis, treatment. We also
reviewed papers containing these terms and their references.

Results: Complete resolution of pitted keratolysis occurred following monotherapy with twice daily application of mupirocin 2%
ointment for a duration of three weeks. There was no recurrence at a follow-up visit eight weeks later.

Conclusions: Several topical and oral treatments are available to successfully manage pitted keratolysis. Our patient confirms
previous reports of pitted keratolysis resolving with mupirocin 2% ointment treatment. Monotherapy with mupirocin 2% ointment
should be considered as a primary treatment alternative for pitted keratolysis.
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Introduction

Pitted keratolysis is a benign plantar dermatosis with a characteristic clinical appearance. Systemic and/or topical antibiotics can
be used to successfully treat this condition. We describe a man with pitted keratolysis whose dermatosis rapidly resolved after
application of mupirocin 2% ointment monotherapy.

Case Synopsis



A 48 year-old man presented with lesions of several months duration on the heels of his feet. These plantar lesions were
asymptomatic with no presence of malodor or hyperhidrosis. The patient swims frequently.

Cutaneous examination of the heels showed thickened yellow skin with crevices and pits in the central area. The lateral areas of
the affected skin showed well-marginated crater-like pits (Figure 1).
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Figure 1. Distant (a) and close (b) views of the pitted keratolysis on the left plantar foot. The lateral heel shows typical appearing morphology
of pitted keratolysis with well-marginated crater-like pits. The central area shows thickened yellow skin with linear and round depressions.

Correlation of the clinical history and presentation established the diagnosis of pitted keratolysis. Twice daily application of
mupirocin 2% ointment was prescribed as monotherapy. The patient observed complete resolution after three weeks of treatment,
and then discontinued the medication. Follow-up examination eight weeks after his initial presentation confirmed the complete
resolution of pitted keratolysis on both feet (Figure 2).

Figure 2. Distant (a) and close (b) views of the left heel from the same individual after three weeks of twice daily application of mupirocin 2%
ointment. There is complete resolution of the pitted keratolysis at both the periphery of the dermatosis and within the thickened central area.

Discussion

Pitted keratolysis (which has also been referred to as keratoma plantare sulcatum, keratolysis plantare sulcatum, keratolysis
punctata, and ringed keratolysis) is a superficial skin infection that most commonly presents in warm, moist, and occluded
environments such as the feet [1-3]. This disease is present worldwide, but is most prevalent in tropical areas where higher
humidity levels and more barefoot populations exist [1-4]. Pitted keratolysis does not have a predilection for any particular age or
race, but is more common in men than in women [4-6]. Male predominance is likely caused by the higher incidence of pitted
keratolysis risk factors: hyperhidrosis and occupations or sport activities that require occlusive footwear [5-7].



Pitted keratolysis usually presents as discrete, circular, crater-like pits on the pressure-bearing areas of the soles [1-5,7,8]. These
lesions are shallow (1-2mm deep) with a diameter of 0.5-7mm, producing a “punched-out appearance” of the skin [4,7,8].
Collarettes can also be present, particularly on the palms, which is a rare location for pitted keratolysis [1,2,7,8]. The progression
of pitted keratolysis can lead to erosions and maceration of the skin [2,3,7]. Although pain and discomfort is not usually
associated, pitted keratolysis can produce a burning sensation, pruritus, and tenderness [4,7-9]. Those patients whose lesions are
more symptomatic typically present with greater erythema and thick plaques [7,10]. In addition, most patients report malodor,
hyperhidrosis, and sliminess of the feet [2,4,8,9,11].

The diagnosis of pitted keratolysis is classically based upon clinical presentation [5,8]. A Wood’s lamp does not consistently show
coral red fluorescence. However, its presence may aid in the diagnosis [4,5,12]. A culture of the lesions can be done, but each
organism involved requires special agar [4]. Biopsies are not frequently performed [4,5]. If tissue is obtained, hematoxylin-eosin
stain will show organisms in the stratum corneum with dermal inflammation [9]. Electron microscopy reveals bacteria with
transverse septations and a surrounding translucent halo within the intracellular spaces of the stratum corneum [9,11,13]. The
differential diagnosis for pitted keratolysis includes basal cell nevus syndrome, eczema, hyperkeratosis, keratolysis exfoliativa,
plantar verruca, porokeratosis, tinea pedis, tungiasis, and yaws [4,5,8].

Pitted keratolysis is caused by gram-positive bacterial organisms: Corynebacterium species, Kytococcus sedentarius (formerly
Micrococcus sedentarius), and Dermatophilus congolensis [3,11,14]. The presence of Corynebacterium species is most common
in pitted keratolysis [6]. However, all of these bacteria possess keratolytic enzymes that allow invasion into the stratum corneum,
producing characteristic plantar pits [3,11,14]. The warm, moist, and occlusive environment in which these organisms thrive is
thought to promote bacterial proliferation and keratin degradation [3,5]. Researchers previously believed hyperhidrosis to be the
main predisposing factor for infection; therefore focusing on the reduction of sweating as a prime therapy [5,6]. However, a more
recent investigation determined that hyperhidrosis in pitted keratolysis results from a bacterial infection that induces eccrine sweat
gland hyperfunction [6].

The treatment of pitted keratolysis is usually directed by the type of bacterial microorganism present. Oral antibiotics or topical
antibiotics or a combination of both are typically used (Table 1) [1-3,5,8-12,15-16]. Mupirocin is a topical antibiotic that is usually
used to treat Streptococcus and Staphylococcus infections, including methicillin-resistant Staphylococcus aureus. To the best of
our knowledge, there are only two reports in which mupirocin 2% ointment monotherapy was used to treat pitted keratolysis
[10,12].

Table 1. Antibiotic Management of Pitted Keratolysis

Systemic Antibiotics Topical Antibiotics
Cephalexin [9] Clindamycin hydrochloride, 1% solution [15]
Clindamycin [5] Clindamycin phosphate, 1% solution [3]
Erythromycin [1,2,9] Clindamycin 1%-Benzoyl peroxide 5% gel [5]

Erythromycin, 4% gel [16]

Fusidic acid, cream [8]

Mupirocin, 2% ointment [9,10,12]

Neomycin [5]

In 1996, Vasquez-Lopez and Perez-Olivia reported the successful management of four patients with severe pitted keratolysis [10].
They were all industrial workers with occlusive footwear and hyperhidrosis, presenting with painful pitted keratolysis with
erosions. Topical “conventional treatments” did not provide a complete response. After mupirocin ointment was initiated, there
was “a rapid disappearance of the disease” in all four patients.




Several years later, Argomaniz and Castillo reported a case of pitted keratolysis in a 33 year-old man [12]. He presented with a
history of malodor and hyperhidrosis of his feet for several years. Examination findings were consistent with pitted keratolysis
with maceration. The patient had significant improvement after two weeks of topical mupirocin treatment that was applied twice
daily.

Prompted by these observations, we elected to also treat our patient with mupirocin ointment monotherapy. Our patient’s lesions
completely resolved within three weeks of treatment initiation and did not recur when evaluated during a subsequent follow-up
appointment. We chose an emollient-based antibiotic, in contrast to other alcohol-based antibiotics, since our patient did not have
hyperhidrosis.

Conclusion

Pitted keratolysis presents as crater-like pits on the soles of feet and is associated with a Corynebacterium species, Kytococcus
sedentarius, or Dermatophilus congolensis infection. Management typically includes topical and/or oral antibiotics to which these
gram-positive organisms are susceptible. Our patient’s pitted keratolysis rapidly resolved after initiation of monotherapy with
mupirocin 2% ointment, confirming similar observations in only two previously published studies using mupirocin therapy.
Mupirocin 2% ointment results in the rapid resolution of the dermatosis; it also provides a topical emollient to patients without
associated hyperhidrosis. We respectfully suggest that twice daily application of mupirocin 2% ointment monotherapy be
considered as one of the first line treatments for pitted keratolysis.
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