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       The objective of the present study was to discriminate between the 

carious and sound teeth structure by laser fluorescence technique by using 

650 nm CW diode laser. The histopathological investigation was done to 

verify the actual carious lesion depth. 

     Thirty permanent molar teeth were extracted from adult individuals for 

different reasons (tooth impaction, periodontal diseases, and pulp 

infections); their ages were ranging from 25-45 years old. An experimental 

laser fluorescence set-up was made to perform the work regarding in vitro 

detection and quantification of occlusal dental caries by 650 nm CW diode 

laser (λexcit. = 669 nm). Different powers were used to determine the effect of 

certain power on the fluorescence spectra of sound and carious teeth. 

Different positions of a carious tooth were determined with respect to laser 

light incidence. Different carious teeth with varying clinical stages of caries 

progression were examined. A charged coupled device camera was used to 

direct the laser light into the determined position. 

    In the present study, three diagnostic methods (Visual inspection, Tactile 

Examination, and Laser Fluorescence Technique) were utilized. Six teeth 

were sent to histopathological examination to confirm the efficacy of the 

diagnostic method (Visual inspection, Tactile Examination, and Laser   

Fluorescence Technique) for estimation of actual carious lesion depth. 

    The results for the effect of the incident power of the laser used on the 

fluorescence spectra showed that the fluorescence intensity of the carious 

tooth is directly proportional to the power used. These results are leading to 

the detection of carious lesions for different depths.  The deepest carious 

lesions revealed high fluorescence intensity. The variation of the position 

proved that the fluorescence intensity of the carious tooth is the mirror 

image of the carious lesion depth. The scoring systems for the assessment of 

dental caries depth for the three used diagnostic methods revealed that the 

laser fluorescence scoring system was more accurate than the others were 

used for visual inspection and tactile examination.      

     Based on these findings; it was concluded that 650 nm CW diode laser 

(λexcit. = 669 nm 40 mW) is a suitable and a reliable tool for caries diagnosis 

and depth assessment. Histopathological findings for the estimation of actual 

carious lesion depth revealed a good correlation with that of laser 

fluorescence technique. 
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