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Effect of Er: YAG laser irradiation and acidulated phosphate fluoride therapy on re-
mineralization of white spot lesions
Malihe karrabi
Sabzevar University of Medical Sciences, Iran

Statement of the Problem: This study evaluated the effect of erbium-doped yttrium alumi-num garnet (Er: YAG) laser 
irradiation and application of acidulated phosphate fluoride (APF) gel (alone and in combination) on remineralization of 
artificial white spot lesions (WSLs). 

Purpose: This study sought to assess and compare the effects of Er: YAG laser and APF gel on remineralization of WSLs. 

Materials and Method: This in vitro, experimental study evaluated 90 buccal and lingual slabs of extracted human 
premolars. The specimens underwent pH cycling to induce WSLs. They were then randomly divided into 6 groups of 
caries-free positive control (c+), negative control with WSLs (ws), 1.23% APF gel applied on the enamel (F), Er: YAG 
laser irradiation (80 mJ, 10 Hz, and 8 J/cm2) of enamel (L), APF gel application followed by laser irradiation (FL), and 
laser irradiation followed by fluoride gel application (LF). The fluoride ion content of specimens was measured before 
and after the intervention using a potentiometer. Data were analyzed by ANOVA (p< 0.05). 

Results: APF gel application before/after laser irradiation maximally increased the fluoride uptake by the enamel (p= 
0.000). Application of APF gel in group F and laser irradiation in group L increased fluoride uptake by the enamel, 
compared with groups 1 and 2 (p= 0.000). Laser-treated (L) and APF-treated (F) groups had no significant difference 
in this respect (p= 0.945). Maximum fluoride concentration was noted in combined laser and fluoride groups (FL=3 
32.07ppm and LF=341.27ppm) with no significant difference between the two (p= 1.000). 

Conclusion: Er: YAG laser irradiation changes the chemical composition of enamel and probably promote its 
remineralization, especially when combined with APF gel application, which highlights its cariostatic potential. 
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