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Daylight photodynamic therapy - Experience and safety in treatment 
of actinic keratoses of the face and scalp in low latitude and high 
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Abstract: Daylight photodynamic therapy has been used in countries with high latitudes during the summer for actinic kera-
toses treatment with reports of similar efficacy to conventional photodynamic therapy. We evaluate its safety in 20 patients in 
the city of Fortaleza, a local with low latitude and high brightness. Sixteen patients did not report any discomfort due to the 
procedure. Daylight photodynamic therapy is an easy application method with great tolerability by the patient and has the 
possibility of being performed throughout the year in these regions. It can mean a promising tool in the control of skin cancer. 
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Photodynamic therapy (PDT) is a therapeutic method for 
actinic keratoses (AK), the most common premalignant skin lesion. 
In some patients, AK multiple lesions are observed and the concept 
of field cancerization is applied: a region containing subclinical and 
multifocal pre-neoplastic abnormalities with genetic mutations that 
may be the site of new primary tumors and local recurrence.1

In patients with low phototype and field cancerization, PDT 
addresses not only clinically visible “target lesions” but also the sub-
clinical ones that go unnoticed at the dermatological examination.2

In the conventional PDT, a photosensitizer (aminolevulinate 
- ALA - and methylaminolevulinate - MAL) is activated by a light 
of adequate length, producing a metabolite called protoporphyrin 
IX (PpIX), which, in contact with intracellular oxygen, selectively 
penetrates pre-neoplastic cells causing necrosis and apoptosis.3 Af-
ter MAL application to a cutaneous field cancerization with AK, 
occlusion with plastic film and aluminum foil is required to avoid 
the early activation of PpIX by visible light. The first study that ob-
served daylight effectiveness for PpIX activation  was conducted by 
Wiegell et al. in 2008, in which, after 30 minutes of MAL cream’s 
occlusion on AK of face and scalp, patients were exposed to daylight 
for 2 hours and 30 minutes, with similar efficacy to conventional 

PDT, but with higher tolerance to the procedure and less erythema.4 
European and Australian multicentric studies have confirmed the 
same findings.5 The city of Fortaleza is located in the state of Ceará 
at a low latitude (03º 43 ‘02 “ S) compared with cities where the main 
studies of daylight PDT were performed (between 20º and 40º in 
Australia and between 40 ° and 60 ° in Europe.) Our study evaluates 
the tolerability of this method in a region of low latitude, character-
ized by intense luminosity and incidence of ultraviolet rays, when 
compared with cooler localities with fewer sunny days.

Twenty patients were selected, with phototypes from I to 
IV, including 3 albino patients, with face and scalp AK. A SPF50 
sunscreen was applied, without titanium dioxide or zinc oxide, to 
not reflect the luminosity and to allow the activation of PpIX. Af-
ter 15 minutes, the curettage of rougher AK was conducted to re-
move scales, avoiding bleeding. Then, a thin layer of MAL cream 
on the face and/ or scalp was applied. Patients were observed for 
30 minutes and after that, they had to remain outdoors for 2 hours, 
between 8 and 10 a.m., with a minimum of 10 minutes, in direct 
exposure to the sun in the area to be treated. Then, they returned for 
the removal of the product, after which the erythema was observed 
and they were asked about pain sensitivity during this period. 
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When released, patients were recommended strict photoprotection. 
Patients were photographed before and after the procedure. Only 
one patient, albino, presented moderate erythema on face after 2 
hours of outdoor exposure, showing no alterations in other photo-
exposed areas, using sunscreen and without photosensitizing med-
ication (Figure 1). Three patients had a 2-hour exposure that was 
impaired by cloudy weather, rain or insufficient exposure, whereas 
16 patients did not observe any discomfort, with discrete erythema 
in previously healed areas (Figure 2). The concern in countries with 
temperate climate is the possibility of not occurring the activation of 
PpIX in places with few sunny days in the year.6 Fortaleza is charac-
terized by sunny days most time of the year, not having the limita-
tion of low luminosity to use this PDT method. However, due to the 
vertical incidence of ultraviolet rays at low latitudes associated with 
intense light, a low tolerance could be observed for the exposure 
of 2 hours of MAL cream on face and scalp. In this study, most pa-
tients (80% or 16/20) reported minimal discomfort during the stay 
in a shaded open area, and the only patient who presented a more 
intense erythema was albino. The remaining three patients were not 
assessed for operational problems reported.

This study demonstrates the tolerability and safety of a 
simple, inexpensive and operational method, reinforcing its impor-
tance as a gold standard for the treatment of face and scalp AK in 
those patients with field cancerization  that have already performed 
other treatments limited to target lesions, such as liquid nitrogen 
cryotherapy.7 PDT also differs from imiquimod and 5-fluorouracil 
because of its greater tolerance, since erythema of PDT lasts at most 
a few days in contrast to the prolonged irritation caused by these 
other treatments.8,9 Daylight PDT is an emergent modality in the 
treatment of the field cancerization by several aspects: it does not 
require the manufacture of a mask with plastic film and aluminum 
foil; it offers greater practicality and easy application; it has a lower 
cost and possibility of realization by a greater number of profession-
als for the non-dependence of LED; it confers a greater tolerance on 
the part of the patient, since it does not present significant erythema 
or pain sensitivity; it can be used in regions with low latitude near 
the line of Ecuador almost every day of the year, with similar results 
to European and Australian high-latitude centres.10 Finally, consid-
ering all the aspects mentioned, our results reinforce the possibility 
of using daylight PDT  as an important tool for the control of skin 
cancer at Public Health level.q
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Figure 1: 
Moderate erythe-
ma in albino pa-
tient in immediate 
post-procedure

Figure 2: 
Absence of edema 
or significant ery-
thema in the im-
mediate post-pro-
cedure 
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