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Minimally invasive management of white spot lesion using
resin infiltration technique: A case report
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The resin infiltration technique is a non-invasive conservative method to manage initial carious
lesions that appear as white spots on the enamel surface. The penetration of low viscosity resin
into the enamel diminishes the white spot lesion immediately. The resin infiltration technique
can be considered an alternative to micro-abrasion, macro-abrasion, and restorative treatment
to treat the white spot lesions. This case report describes a technique used to arrest and mask

Introduction

Dental caries is considered one of the most prevalent chronic
diseases worldwide (1). The first sign of dental caries is usually
a white spot on the enamel surface when the tooth is dry. These
post-eruptive white spots occur due to the demineralization of the
enamel. Subsurface demineralization occurs beneath the intact
enamel surface, creating an illusion of an opaque white spot.
The appearance of the milky white lesion on the enamel surface
is associated with the differences in the refraction of light on the
lesion compared to sound enamel (2). Etiological factors for the
white spots include early caries because of plaque accumulation
around orthodontic brackets or poor oral hygiene, fluorosis,
medication, molar incisal hypo-mineralization, and traumatic
hypo-mineralization (3). These lesions can be detected using

fiber-optic transillumination and dyes such as rhodamine and
fluorescein (4).

In the oral cavity, the cycle of demineralization and
remineralization of the enamel occurs. The demineralization
process occurs when the pH falls below 5.5 (critical pH) and
leads to the formation of a white spot. The remineralization
process can halt the progression of these white spot lesions.
Remineralization depends on factors such as pH and mineral
bioavailability. Several remineralizing agents have been used to
treat the white spot lesions. Casein phosphopeptide-amorphous
calcium phosphate, bioglass, xylitol, nanohydroxyapatite,
sodium tri-metaphosphate, dicalcium phosphate dehydrate,
and argon laser are widely used for the remineralization of
such lesions. Ozone can also be used for remineralizing white
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spot lesions (5,6). However, a new concept of resin infiltration
technique has also been introduced to eliminate the white spot
lesions to enhance aesthetics.

This case report explains the ultraconservative approach of
treating white spots using resin material-ICON (Table 1). The
technique relies on the infiltration concept and helps treat white
spot lesions on proximal regions and smooth surfaces.

Case Presentation

A 33-year old female patient reported to the Department of
Conservative Dentistry and Endodontics complaining of a white
spot on the upper front tooth region for two months. She had
undergone oral prophylaxis previously. The intraoral examination
revealed a white spot lesion on the maxillary right canine (Figure
1a). The patient was informed about various treatment options,
and the most conservative approach, resin infiltration technique,
was chosen.

After obtaining the informed consent from the patient, oral
prophylaxis was performed, followed by polishing using rubber
cups (Enhance Finishing System, Dentsply Sirona, North
Carolina) and prophylaxis paste (Prisma GlossTM, Dentsply
Sirona, North Carolina). Isolation was achieved using a rubber
dam (Dental Dam, Coltene, USA) (Figure 1b).

Icon-Etch HCI 15% (Icon, Dental Milestones Guaranteed)
was placed on the white spot lesion using an applicator tip for
2 min. The tooth surface was rinsed for 30 seconds to remove
the acid, followed by drying with oil- and water-free air. The
lesion was desiccated using Icon-dry (99% ethanol) for 30
seconds, which helped remove water from the pores of the
lesion. On visual examination, the white spot was still visible,
hence, Icon-Etch and Icon-Dry were reapplied. Whitish opaque
lesion diminished significantly after the reapplication, following
which Icon-resin was applied on the lesion for three minutes.
The excess resin was removed from the facial surface using
an applicator tip followed by interdental flossing (7,8). It was
then light-cured (3MTM ESPETM Dental: EiparTM 2500 Curing
Light, Australia) for 40 seconds. Icon resin was reapplied on the
surface for one minute. Excess material was removed and light-
cured for 40 seconds. Polishing was carried out using rubber
cups and polishing paste (Prisma GlossTM, Dentsply Sirona,
North Carolina). The surface of the lesion was then covered with
a layer of nanohybrid composite (Filtek Z 350, 3M ESPE, USA)
and light-cured for 20 seconds. Polishing was carried out using
Sof-Lex polishing discs (3M ESPE, USA) (Figure 1c).
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Discussion

White spots occur due to subsurface demineralization of
enamel beneath the hyper-mineralized superficial enamel
surface (9). Because of differences in refractive indices of
enamel, water, and air, white spot lesions appear more prominent
when the tooth is dried. The refractive index of sound enamel is
1.62. When enamel is demineralized, it becomes more porous.
When the tooth is desiccated, water from these porosities is
replaced by air (refractive index 1.0) and becomes more opaque
compared to the sound enamel. These white spots become
less visible when these micro-porosities get filled with water
(refractive index: 1.33). However, when these micro-porosities
get filled with resin infiltrant, their refractive index becomes 1.52.
Hence, the difference between the refractive indices of infiltrated
lesion and enamel becomes negligible, and the lesions appear
similar to the surrounding sound enamel (2).

Infiltration with resin helps mask the spot, even in the deeper
regions of the lesion. The resin infiltration technique diminishes
the white spots immediately compared to remineralizing agents.
This technique is a more conservative approach, as it is less
invasive than micro-abrasion, macro-abrasion, or restorations
(9). Instead of removing the lesion, this technique helps to
arrest incipient lesions by blocking the diffusion of acid into the
enamel. Enamel also gets mechanically strengthened with the
help of this resin infiltration.

Etching helps to erode the superficial hyper mineralized
enamel layer and expose the body of the lesion. The hyper-
mineralized enamel on the surface is removed by the etchant
which helps the resininfiltrate to the ceiling of the lesion. According
to Meyer-Lueckel et al. (10,11), 15% HCI is considered suitable
for removing the hyper-mineralized surface layer (approximately

Figure 1. a) Initial situation. b) Preoperative picture (after rubber dam
placement), c) Postoperative picture

Table 1. Composition of resin infiltration kit (Icon)

Commercial name (manufacturer) Composition

Quantity

Icon-etch (dental milestones guaranteed)

15% hydrochloric acid, water, pyrogenic silica, surfactant, pigments

1 syringe (0.45 mL)

Icon-dry (dental milestones guaranteed) 99% ethanol

1 syringe (0.45 mL)

Icon-infiltrant (dental milestones guaranteed)

TEGDMA-based resin, initiators and stabilizers

1 syringe (0.45 mL)

TEGDMA: Tetraethylene glycol dimethacrylate
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40 ym). Water present in the lesion’s porosities is removed with
the help of 99% ethanol, which permits the infiltrant to penetrate
the pores driven by capillary forces (11).

Low viscosity, high surface tension, and low-contact angle
enable the Icon Infiltrant to penetrate easily into the enamel
(12). Compared with the other infiltrants, the Triethylene-
glycol-dimethacrylate-resin infiltrant has shown deeper
penetration. After applying for three minutes, tetraethylene
glycol dimethacrylate-based infiltrant has shown to penetrate
414 microns into non-cavitated caries lesions. Resin is applied
twice as there is a chance of shrinkage of the material after the
first application, leading to the formation of spaces.The second
application of resin helps to completely occlude these spaces
(13). A thin layer of nanohybrid composite must be applied over
the infiltrated tooth surface as the resin has a high staining
potential (14,15). The resin infiltration technique is especially
advantageous in the management of aesthetics of mild white
spot lesions present post-orthodontic treatment. It can be used
as an adjunctive therapeutic measure in the management of
early caries lesions.

Conclusion

Resin infiltration is a micro-invasive approach for aesthetic
treatment of white spots since no healthy tooth structure is
removed. The enamel’s resistance is increased by hampering
the demineralization process by sealing the micropores, and it is
also a suitable method to arrest further caries. This technique is
easy to perform and painless.
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