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Photodynamic therapy with Curcuma longa for the 
treatment of Kerion celsi 
Uso da Curcuma longa associada à terapia fotodinâmica para o 
tratamento do Kerion Celsi

ABSTRACT
Kerion Celsi is an inflammatory variant of tinea capitis and is usually caused by Microsporum canis. Gri-
seofulvin is the gold standard treatment, but FDA approves its use only for children up to two years. Even 
though it is rare in children younger than three years, tinea capitis can still occur, as in the case of the 
one-year-old child who was successfully treated with photodynamic therapy combined with curcumin, 
resulting in total remission.
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RESUMO
O Kerion Celsi é uma forma inflamatória da tinea capitis, cujo principal agente etiológico é o Microsporum canis. O 
tratamento padrão-ouro é a griseofulvina, porém seu uso é aprovado pela Food and Drug Administration (FDA) em 
crianças a partir dos dois anos de idade. Apesar de rara em crianças com menos de três anos, a tinea capitis pode ocorrer, 
como é o caso desta criança de um ano de idade que foi submetida, com sucesso, à terapia fotodinâmica com curcumina 
e houve a remissão completa do quadro.
Palavras-Chave: Criança; Curcumina; Fotoquimioterapia; Tinha do couro cabeludo.
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INTRODUCTION 
Dermatophytosis affects the skin, nails, and hair. Its 

etiological agents are the three main genera of fungi:  Micros-
porum,  Trichophyton,  and  Epidermophyton.  Microsporum canis  has 
been reported as the primary agent of tinea capitis in South and 
Southeast regions of Brazil. The infection is acquired through di-
rect contact with animals or a contaminated person, or through 
indirect contact with objects or places where fungal spores have 
been deposited.1

The characteristics of the lesion and the intensity of in-
volvement depend on the interaction between the affected host 
and the etiologic agent. Exuberant, more inflamed lesions are 
commonly related to zoophilic species. Kerion celsi is a severe 
manifestation of tinea capitis, resulting from an intense immune 
response to the infection caused by the fungus.2

Clinically, tinea capitis presents as an erythematous-scaly 
plaque with tonsured (fractured) hair. At dermoscopy, there is 
the presence of comma-shaped and corkscrew hairs. In the most 
severe cases of Kerion celsi, a plaque of alopecia, with pustules 
and peripheral adenopathy, may occur.3

The treatment of choice for tinea capitis is systemic ther-
apy, and griseofulvin is the drug of choice, especially when the 
etiologic agent is Microsporum canis.2

Curcumin, the main active compound in turmer-
ic, is a curcuminoid extracted from the rhizomes of  C. longa.  
Several data in the literature indicate several pharmacological 
activities for  C. longa, proving its anti-inflammatory, antiviral, 
bactericidal, antioxidant, fungicidal, and anticarcinogenic ac-
tivities, among others.4 Phenolic compounds, such as curcumi-
noids, inhibit the production of reactive oxygen species (ROS), 

protecting the body from damage caused by oxidative stress.   
C. longa  compounds can also interfere with other cellular 
processes, such as apoptosis activation, platelet aggregation 
inhibition, inflammatory cytokine production, and 
cyclooxygenase (COX).5

Curcumin can be used in oil or ointment form and has 
been described in the treatment of onychomycosis and infected 
ulcers. 

This report aims to demonstrate an innovative method to 
treat tinea capitis in its most severe form – Kerion celsi – with 
no oral antimycotics or systemic complications.

CASE REPORT
A patient of eight-month-old girl, presented an ery-

thematous-scaly plaque on her scalp for six months. Her parents 
reported that the child had contact with a cat.

Clinical examination showed an erythematous-infiltrated 
alopecia plaque with pustules (Figure 1). There was the growth 
of Microsporum canis in the fungal culture.

The patient was initially treated at another service with 
ketoconazole shampoo, isoconazole nitrate cream (Icaden®), 
and isoconazole nitrate combined with diflucortolone valerate  
(Icacort®) cream. However, her condition worsened. The 
parents decided to seek a second opinion after the suggestion of 
starting oral antifungal therapy, as the child weighed only 8 kg, 
and they preferred to try a topical treatment.

Then, the patient received an application of curcumin 
20% in tea tree and clove essential oils applied in equal propor-
tions.

Figure 1: Patient evo-
lution in the first two 
weeks. Initial photo, 
one week and after two 
weeks of treatment
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The solution was applied to the site, and occlusion was 
performed with aluminum foil for 10 minutes with subsequent 
exposure to blue LED for 10 minutes.

The photodynamic therapy used multiwaves equipment 
(Empresa Indústria/São Carlos) with blue LED, diode light in-
tensity of 9.0mW/cm2, and energy of 5.40J/cm2.

A total of 36 sessions were performed over four months 
according to the following schedule: first week, three sessions; 
the second week, four sessions; and, from the third week on-
wards, five sessions. After five weeks, there was an evident im-
provement. Thus, therapy was performed once or twice a week 
until completing 30 sessions (three months of treatment). After 
the cure, six more sessions were conducted for another month to 
avoid recurrence. In the last two months, topical amphotericin 
B once a day was associated with complete resolution of the 
condition (Figure 2).

DISCUSSION
Tinea capitis  commonly affects children between three 

and seven years, and it’s rare after puberty or in children younger 
than one year of age.6ß

The treatment of choice for infections caused by   
Microsporum spp  is griseofulvin, administered for six to 12 
weeks, approved by the Food and Drug Administration 
(FDA) for children over two years of age. Topical treatment 
should be performed concurrently with oral treatment, such 
as ketoconazole 2% and ciclopirox olamine shampoo, until 
mycological cure.7 Terbinafine can be used but seems to be less 
effective in cases of infection by M. canis.3

Although Gilaberte et al.6 describe the uneventful use of 
griseofulvin to treat tinea capitis in six children under one year of 
age, there is an apprehension about using systemic medications 
in children in this age group. Thus, it is necessary to further 
research alternative treatments, since non-treatment can lead to 
definitive alopecia.

Some studies have reported photodynamic therapy 
(PDT) as a therapeutic option. The mechanism of action is due 
to the activation of a photosensitizing agent using light, generat-
ing reactive oxygen species (ROS) with consequent damage to 
cellular components.7,8

Brasch  et al. demonstrated in 2018 that the association 
of curcumin with exposure to visible light could inhibit the 
growth of dermatophytes  in vitro.9 Moghadamtousi  et al. also 
reported the antifungal effect of curcumin on dermatophytes.10

There are no  in vivo  studies on the application of 
curcumin to treat ß, making our report significant for the devel-
opment of research on the use of this substance. 

CONCLUSION
The result of photodynamic therapy using curcumin 

20% in tea tree and clove essential oils is very promising in cases 
of tinea capitis, notably the most severe form of Kerion celsi, a 
disease that until now has oral antimycotics as the gold-standard 
therapy. However, further studies on its application are necessary, 
in addition to standardizing concentrations and protocols. l

Figure 2: Photos before and after the end of 
the treatment
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