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caries excavation methods including traditional excavation, chemomechanical excavation, and fluorescence-aided caries
excavation using micro-computerized tomography (micro-CT). Methods This study was approved by the Biomedical
Research Ethics Committee, and all patients provided informed consent. Thirty molars and premolars with dentin caries
were collected and randomly divided into three groups. The samples were obtained by traditional excavation (traditional
excavation group), chemomechanical excavation (chemomechanical excavation group), and fluorescence-aided caries ex-
cavation (fluorescence-aided caries excavation group), and the operation time for each sample was recorded. Micro-CT
was used to scan and record the caries volume and healthy tooth volume of each tooth before and after caries excavation.
The caries excavation efficacy and minimally invasive potential of the three caries excavation methods were evaluated
based on the caries volume and the healthy tooth volume before and after caries excavation. Results In terms of caries
excavation operation time, the chemomechanical excavation group (501.7 s + 143.6 s) had a longer operation time than
the traditional excavation group (263.9 s + 121.2 s) and the fluorescence-aided caries excavation group (284.2 s + 135.6 s),
with a statistically significant difference (P < 0.01); there was no significant difference between the traditional excava-
tion group and the fluorescence-aided caries excavation group. In terms of caries excavation efficacy, the ratio of residu-
al caries volume to initial caries volume was determined in the traditional excavation group (0.087 + 0.04), followed by
the fluorescence-aided caries excavation group (0.36 + 0.10), and the chemomechanical excavation group was the high-
est (0.51 = 0.10); the observed disparity between the groups exhibited statistical significance (P < 0.01). In terms of min-
imally invasive potential, the ratio of the traditional excavation group (0.87 + 0.05) was lower than the chemomechanical
excavation group (0.99 + 0.01) and fluorescence-aided caries excavation group (0.98 + 0.01), with statistically signifi-
cant differences (P < 0.01); the difference between the ratio of the chemomechanical excavation group and the fluores-
cence-aided caries excavation group was not statistically significant. Conclusion The traditional excavation group had
the shortest operation time, but the traditional excavation removed too much healthy dentin and demineralized dentin.
The chemomechanical excavation group retained demineralized dentin and healthy dentin and had the best minimally in-
vasive potential, but the caries excavation efficacy was poor and the operation time was long. The fluorescence-aided car-
ies excavation preserved part of the demineralized dentin and healthy dentin, had certain minimally invasive potential,
and the clinical operation time was moderate.

[Key words] caries; demineralized dentin; dentine deep caries; chemo-mechanical caries excavation; fluores-
cence - assisted caries excavation; selective caries excavation; minimally invasive treatment of caries; micro-CT;
caries excavation effect
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a: top view of the crown of an
exemplary isolated tooth before
caries excavation. The pink area
" J% ‘ represents the healthy teeth be-
fore caries excavation, and the

G @ gray area represents the de-

cayed teeth before caries exca-

vation. b: top view of the decayed crown of an isolated tooth before decaying. c: top view of the crown of an exemplary isolated tooth after caries ex-

cavation. The pink area represents healthy teeth after caries excavation, and the gray area represents decayed teeth after caries excavation. d: top

view of the decayed crown of an isolated tooth after decaying

Figure 1  Schematic diagram of volume analysis of 3D reconstructed healthy dental tissue and caries tissue
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a: before caries excavation of traditional excavation group; b: after caries excavation of traditional excavation group; c: before caries excavation of

chemomechanical excavation group; d: after caries excavation of chemomechanical excavation group; e: before caries excavation of fluorescence-

aided caries excavation group; f: after caries excavation of fluorescence-aided caries excavation group

Figure 2 Images before and after caries excavation by different caries excavation methods
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Table 1  Comparison of caries excavation efficacy, minimally invasive potential, and operation time in each group

Groups Time/s Caries excavation efficacy Minimally invasive potential
Traditional excavation 2639 £ 121.2 0.087 + 0.04 0.87 + 0.05
Chemomechanical excavation 501.7 + 143.6" 0.51 + 0.10” 0.99 + 0.01"
Fluorescence-aided caries excavation 284.2 + 135.6% 0.36 = 0.10V% 0.98 +0.01"

F 9.71 63.10 44.60

P <0.01 <0.01 <0.01

1): compared with traditional excavation, P < 0.01; 2): compared with chemomechanical excavation, P < 0.01
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