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Background: Pretreatment with erbium:yttrium-aluminum-garnet ablative fractional laser
(AFL) is beneficial when performing photodynamic therapy (PDT) for actinic keratosis (AK). 

Objective: This study evaluated whether different laser densities influenced the efficacy,
side effects, cosmetic outcomes, and protoporphyrin IX (PPIX) accumulation of AFL-PDT
for facial AK.

Methods: In total, 312 AK lesions were randomized to 5.5%, 11%, or 22% AFL channel
density groups and treated with one session of PDT after AFL therapy. Treatment efficacy
was determined based on the regression of lesions over time; side effects, cosmetic
outcomes, and accumulated levels of PPIX were assessed.

Results: Treatment with 22% density was significantly more effective than that with 5.5%
density after 12 months (complete response rates: 81.1% vs. 59.1%). The treatment
outcome of AK with severe hyperkeratosis was more affected by variations in laser density,
with the 22% density group showing a significantly better complete response rate (68.8%)
than the 5.5% density group (38.2%). There were no differences in PPIX accumulation, side
effects, cosmetic outcomes, and safety.

Limitations: This study is limited by the small sample size and single ethnic group.

Conclusions: AFL-PDT with higher laser density showed a better complete response rate
with reduced recurrence, especially in AK with severe hyperkeratosis. 
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