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Utilization of Resin Infiltration for the Minimally Invasive Composite Restoration
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— Abstract

resin infiltration, focusing at application sequence.

around restoration.

group.

This study was aimed to assess the new trial for minimal cavity preparation in composite restoration combined with

32 human primary molars with early carious lesions around small cavity were selected and randomly divided into two
groups, according to the sequence of cavity preparation (P), composite filling (F) and resin infiltration (I) as IPF and PFI
group. Each group was assessed about amount of tooth reduction, features of resin infiltration, and marginal leakage

Amount of tooth reduction evaluated using micro-CT was decreased compared with the original lesion size in both
groups. Features of resin infiltration were verified under confocal laser scanning microscopy. In both groups, infiltrant
resin was found on all around the composite and maintained in spite of extent of decalcification even after artificial caries
induction. Marginal micro leakage assessed with silver nitrate immersion and micro-CT was found more frequently in PFI

The technique combining resin infiltration and composite restoration might ensure better adhesion prognosis as
applied by the sequence of resin infiltration, cavity preparation, and composite filling. This new trial was thought

meaningful in minimizing the cavity size and contributing to minimal invasive dentistry.
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Fig. 1. Representative specimen. (A) Macroscopic view of
primary molar with white spot around small cavitated cari-
ous lesion on the proximal surface corresponded with IC-
DAS code 3. (B) Radiograph image shows dentin caries but
cavitation is limited in enamel.
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Fig. 2. The micro-CT images and superimposed radiation intensity curve of the IPF group. (A) Initial caries lesion progressed
beyond the dentinoenamel junction (DEJ) shows radiolucency (low gray scale value). (B) Radiopaque (high gray scale value)
composite resin restoration is limited in enamel and residual caries lesion filled with infiltrant resin shows radiopacity. (C)
Gray scale pattern of infiltrated area is similar with initial lesion, but slightly increased after the treatment.
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Fig. 3. The micro-CT images and superimposed radiation intensity curve of the PFI group. (A) Initial caries lesion and (B) re-
stored lesion. (C) Gray scale difference between initial lesion and infiltrated area is little and radiopacity shows increased ten-
dency after the treatment like that of IPF group.
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Fig. 4. CLSM micrographs (x5) of resin infiltration in IPF group. After restoration, (A) demineralized area, (B) infiltrated area, (C)
merged image. Composite resin seems like black half-moon and residual infiltrant resin is verified under the resin restoration
(B, white arrow). After exposure to recurrent caries simulation, (D) demineralized area, (E) infiltrated area, (F) merged image.
Demineralization is intensified but resin infiltration remains on the margin of restorative material as well as body of caries le-
sion (E, white arrow).

Fig. 5. CLSM micrographs (x5) of resin infiltration in PFI group. After restoration, (A) demineralized area, (B) infiltrated area, (C)
merged image. Infiltrant resin penetrates along the restorative margin (B, white arrow) and to the body of lesion. After expo-
sure to recurrent caries simulation, (D) demineralized area, (E) infiltrated area, (F) merged image. Infiltrant resin still remains
under the restorative material (E, white arrow).
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Fig. 6. The micro-CT images of marginal leakage around composite. (A and B) In IPF group, most silver nitrate remains on
the tooth surface (A and B, white arrows) and penetration of silver nitrate along inner margin (B, black arrow) is verified in
only one case. (C and D) In PFI group, all case shows marginal leakage around composite resin (C and D, white arrows). In
some case, silver nitrate diffuses into the residual demineralized area (D, black arrow).
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